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I. — On  the  Climate  of  Ireland  with  reference  to  the  Cultivation 
of  Flax,  By  Professor  H.  Hennessy,  F.  E.  8.,  Vioe-Pre- 
fiident  of  the  Eojal  Irish  Academy. 

[Read  Monday  evening,  March  21,  1870]. 

Mt  object  in  snbmitting  the  present  paper  to  the  Society  is  to  en- 
deavour to  famish  an  answer  to  the  question,  whether  the  climate  of 
Ireland  is  favourable  to  the  general  cultivation  of  flax  throughout  the 
island.  I  should  have  scarcely  ventured  to  enter  on  a  question  of  flax 
culture,  which  might  have  been  naturally  left  to  those  who  are  practi- 
cally engaged  in  its  management,  had  not  doubts  been  expressed  in  a 
report  addressed  by  an  eminent  authority  on  statistics  to  the  Govern- 
ment as  to  the  suitableness  of  the  climate  in  some  parts  of  Ireland  for 
growing  this  crop,*  and  as  the  study  of  our  climate  has  occupied  my 
attention  for  several  years,  it  seemed  to  me  desirable  that  an  effort 
should  be  made  by  me  towards  the  removal  of  any  hesitation  on  a 
matter  of  such  national  importance. 

The  circumstance  that  the  coasts  of  our  island  are  bathed  by  seas 
which  are  influenced  by  the  most  remarkable  heat-bearing  tropical  cur- 
rent on  the  surface  of  the  globe^  gives  to  our  climate  what  may  be 
called  a  representative  character.  The  waters  which  surround  our 
shores  give  out  for  our  benefit  a  portion  of  the  heat  which  they  have 
absorb^  within  the  tropics,  and  which,  owing  to  the  thermal  proper- 
ties of  water,  had  been  retained  until  the  currents  reached  our  latitude. 
Id  this  way  has  arisen  not  only  our  superior  mean  annual  temperature, 
as  compared  to  that  of  other  places  under  the  same  parallel  of  latitude, 
but  also  the  peculiarly  reentrant  character  of  the  isothermal  lines  which 

*  See  Dr.  Hancock's  Report  to  the  Under-Secretaiy  for  Ireland  in  the  Appendix  to 
Report  of  the  Jofait  Committee  on  Flax  Culture,  for  1865. 
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represent  the  distribution  of  heat  over  the  surface  of  Ireland.  This 
is  shown  in  accompanying  map ;  the  lines  in  question  are  in  red,  and 
the  exterior  blue  lines  show  the  distribution  of  temperature  in  the 
water  around  the  coast.  Prom  the  same  cause  has  followed  the  small 
difference  between  our  summer  and  winter  temperatures,  and  the  small 
diurnal  range  of  the  thermometer.  These  thermal  conditions,  combined 
with  the  abundant  precipitation  of  moisture  on  our  soil,  exercise  a  most 
important  influence  on  the  growth  of  every  kind  of  crop  produced  in 
Ireland. 

The  unfitness  of  our  climate  for  the  widespread  and  profitable  cul- 
ture of  the  most  valuable  of  cereal  crops,  wheat,  has  led  to  the  discou- 
ragement  of  tillage,  and  a  development  of  agriculture  in  its  most  im- 
perfect shape,  namely,  pasture  farming.  This  circumstance,  as  well  as 
the  great  intrinsic  importance  of  flax,  so  appropriately  called  *'  the 
golden  crop"  by  Mr.  Warden,  of  Dundee,  in  his  work  on  the  linen  trade, 
furnishes  an  additional  reason  for  the  interest  which  is  excited  by  this 
question. 

The  flax  plant,  like  almost  all  the  useful  plants  in  cultivation,  is 
not  a  native  of  Ireland,  and  although  it  has  been  introduced  here  at  a 
very  early  period,  it  is  rarely,  if  ever,  found  growing  wild.  It  is  an 
annual,  and  could  not  become  permanently  naturalized  unless  the  sum- 
mers were  always  sufficiently  hot  to  thoroughly  ripen  the  seeds. 
Although  this  does  not  occur  generally  in  Ireland,  it  will  yet  appear 
that  the  climatal  conditions  for  the  growth  of  the  best  varieties  of  flax 
are  to  be  found  nearly  all  over  the  island.  It  is  generally  acknowledged 
that  flax  requires  a  considerable  amount  of  moisture,  combined  with  a 
moderate  temperature  in  the  early  stages  of  its  growth. 

According  to  Decandolle  (Bib.  "  ITniverselle  Archives,"  vol.  xxiv., 
1865),  flax  germinated  in  34  days,  at  a  constant  temperature  from  P  4  to 
1**  9  C,  or  from  34°  5  to  35°  4  Fahrenheit.  With  temperatures  from  T  8 
to  3°  2  C,  [36°  9  and  37°  6  F.l,  it  germinated  in  17  or  18  days,  in  great 
abundance.  At  4°7  and4°9  [40°5  to40°8  F.],  in  17  days..  At  about 
42°  3  F.,  if  watered  at  the  same  temperature,  it  germinated  in  6  days, 
and  at  48°  2  F.,  in  2  days.  These  results  conclusively  show  that  a 
moderate  and  steady  temperature  favours  the  rapid  germination  of  flax. 

If  a  long  continuance  of  dry  weather  should  occur,  combined  with 
a  hot  sun,  after  the  plant  has  reached  a  height  of  about  three  inches, 
and  before  it  has  been  able  to  shade  the  soil  about  its  stem,  the  ground 
becomes  dried  up,  and  vegetation  ceases.  Failures  of  the  crop,  from 
dry  spring  weather,  not  unfrequently  occur  in  what  are  acknowledged 
as  pre-eminently  flax-growing  countries  on  the  Continent;  and,  at 
might  be  anticipated,  it  will  appear  that  the  spring  in  Ireland,  which 
is  generally  more  moist,  is  also  far  more  favourable  to  the  early  growth 
of  the  plant.  In  its  more  mature  stages,  the  flax  plant  requires 
moderate  summer  warmth  for  the  proper  development  of  its  fibre. 
The  hot  summers  of  some  flax-growing  countries  are  unfavourable  to 
the  toughness  and  fineness  of  the  fibre,  and  their  produce  is  deficient 
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in  the  much-prized  flexibility  and  Boftness  of  the  fibre  of  flax  grown 
under  more  temperate  conditions. 

In  Egypt,  where  flax  is  sown  in  Noyember,  and  palled  in  March, 
when  the  temperature  is  70°,  and  upwards,  it  seems  that  the  plant 
does  not  attain  that  degree  of  fineness- required  for  spinning  it  into  very 
small  sizes  of  yam. 

It  has  been  justly  remarked  that  the  principal  fiax  producing  dis* 
tiicts  in  Europe  are  not  much  devoted  to  wheat  producing,  and  that 
the  principal  wheat  districts  do  not  grow  flax.  From  this  proposition 
it  has  been  rather  hastily  concluded,  that  comparatively  good  wheat- 
producing  localities  in  Ireland  are  not  adapted  to  the  growth  of  the  flax 
crop.  In  other  words,  it  has  been  assumed  that  parts  of  the  South  of 
Ireland  are  too  warm  for  the  remunerative  culture  of  flax.  A  compa- 
rison of  our  climate  with  that  of  the  most  remarkable  flax-growing 
districts  will  not  only  dispel  this  illusion,  but  will  show  that  Ireland  is, 
in  some  respects,  superior  to  all  other  countries  in  its  climatal  advan- 
tages  with  reference  to  the  growth  of  this  valuable  crop.  The  condi- 
tions of  temperature  during  the  months  most  important  for  the  flax 
crop  are  shown  in  the  following  tables : — 

TEMPERATURE  TABLES  FOR  THE  FLAX  QROWINO  MONTHS, 

IRELAND. 


March. 

April. 

May. 

June. 

July. 

Anguat. 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

Bel&flt, 

42-0 

46-3 

51-4 

569 

68-7 

58-6 

Portnub, 

42*9 

46-7 

60-2 

663 

56-6 

68-8 

Donaghadee,    , 

433 

46-6 

60-8 

55-8 

570 

68-8 

Buncraoa,    .     , 

43-8 

46-4 

60-6 

6r)-8 

66-4 

693 

Armagh,. 

42-5 

45-4 

603 

56-2 

57*1 

58-6 

KiUougfa,     . 

43-9 

46-7 

51*9 

65-2 

681 

591 

Markree, 

42-3 

45-3 

60-1 

56-7 

66-6 

68-7 

Dublio,  .     .     . 

440 

46-8 

62-6 

68-8 

60-2 

62-0 

Port&rlington, . 

40-6 

431 

49] 

54-8 

67-8 

57-7 

Athy,     .     .     . 

41-8 

45-4 

50-6 

56-9 

68-2 

60*8 

GoartowD,  .     . 

44-3 

46-6 

525 

67-3 

59-6 

60-7 

Innisgort,    .     , 

46-2 

47-3 

621 

66-5 

68-3 

60-9 

Kilrusb, .     •     . 

46-2 

48-4 

63-3 

56-1 

56-8 

58-9 

Galwaj,       .     . 

44-0 

600 

63-9 

57-6 

69-7 

66-6 

Limerick,     .     . 

44-2 

48-3 

63-2 

691 

68-9 

690 

CahirdTeen,     . 

46-4 

48-5 

53-9 

58-2 

60-2 

62-0 

GaMletowiuieiid 

46*  1 

47-9 

63-6 

670 

60-7 

61-8 

QoeenstowD, 

46*5 

49-7 

64-3 

58-9 

61-4 

61-9 

Ihmmore,    .    . 

44*8 

47-4 

53-3 

68-2 

61-6 

62  8 
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Riga, 

Revel, 

Libau, 

MiUn, 

BaltUchPort  .     .    . 


Maich. 

April. 

May. 

June. 

July. 

August. 

D^rees. 

• 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

270 

881 

61-6 

68-8 

64-9 

61-7 

261 

84-9 

46-8 

56-8 

63-6 

69-7 

•    • 

•  • 

50-6 

67-6 

64-9 

62-4 

29-6 

40*4 

61-8 

60-6 

63*5 

62-2 

240 

84-6 

46  0 

69-1 

64*2 

62-7 

BELGIUM. 


Brosfels, 
Alost,     .    . 
Ghent,    .    . 
Ostendy  .     . 
Fames,  .    . 
Ostin,     .     . 
Leuze,    .    . 
Loavain, 
Tirlemont, . 
St.  Trond,  . 
Liege,     .    . 
Kamur,  .    . 
Chimay, 
"^  Habay  la  Neuye, 
Rolle,     .    . 
Verviers,.    . 
Stavelot, 
Bastogne,    . 
^ArloD,    .     . 


Mansh. 

April. 

May. 

June. 

July. 

August. 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

419 

48-6 

661 

631 

64-9 

64-4 

41-4 

46-9 

56-3 

64-8 

673 

65-8 

41-6 

60-7 

69-9 

67-3 

68-9 

67-8 

42-8 

601 

66'8 

61*8 

641 

640 

481 

45-8 

63-8 

601 

66-5 

63-9 

86-3 

450 

63-8 

59-4 

66-2 

62-6 

410 

48-4 

57-6 

62-4 

691 

67-3 

40*5 

48-6 

670 

62*9 

64-6 

642 

885 

46-5 

56-8 

62-4 

68-9 

65-6 

39-4 

48-4 

57-0 

62-6 

65-8 

64-6 

410 

48-8 

57-8 

64-3 

66-5 

64-2 

89-7 

47-8 

561 

63-9 

660 

64-6 

85-6 

42-0 

54-9 

60-8 

67-5 

62-9 

86-0 

42-8 

55*8 

56-8 

671 

620 

•  • 

■  • 

.  • 

61-9 

68-5 

66-4 

•  • 

•    • 

*  • 

621 

68*2 

64-6 

•  • 

■    • 

•  fl 

63-9 

65-5 

63-9 

*  • 

•  • 

•  • 

58-6 

60-4 

61-9 

a    . 

•    • 

• . 

57-2 

62*4 

560 

HOLLAND. 


March. 

April. 

May. 

June. 

July. 

August. 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

Degrees* 

Amsterdam,      .    .    . 

89-6 

46-7 

53-6 

61-2 

64-6 

64-0 

Assen, 

380 

45*8 

53-4 

61-4 

640 

64-2 

Groningen,  .... 

37-8 

46-5 

54-8 

62-6 

63-9 

63-0 

Helder, 

39-5 

45-8 

62-3 

59-3 

64  0 

64-4 

Leuwarden,.     .     .     . 

37-9 

44-8 

620 

59-1 

63-6 

62-6 

Maestricht, .     .     .     . 

410 

49-4 

67-3 

63-2 

68-6 

67-6 

Nimwegen,  .... 

391 

47-4 

64-6 

61-4 

63-8 

64-7 

Flushing,    .... 

40*6 

48-2 

54-3 

60-7 

63-6 

63-9 
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EGYPT. 


euro,     .     . 
AlexaodriA,, 


Not. 


Degrees. 
64-7 
69-6 


Deo. 


i.9-4 
62-7 


Jan. 


Degrees. 
663 
640 


Feb. 


Degrees. 
65-8 
66-9 


March. 


Degrees. 
63*9 
720 


The  results  relating  to  Ireland  hare  been  compiled  chiefly  from 
pablications  by  the  Rev.  Dr.  Lloyd,  and  from  manuscript  reductions  in 
my  possession,  based  on  the  observations  taken  during  the  Ordnance 
Surrey,  and  on  those  taken  at  Queen's  College,  Belfast,  under  the  super- 
intendence of  the  Vice-President ;  and  at  Gal  way,  under  the  superin- 
tendence of  Professor  Curtis;  those  for  Russia,  from  the  Annals  of  the 
Boyal  Observatory  of  St.  Petersburg ;  for  Belgium,  from  various  works 
of  M.  Quetelet;  for  Holland,  from  memoirs  by  M.  Buys  Ballot,  Director 
of  the  Observatory  of  Utrecht;  and  for  Egypt,  from  M.  Dove's  paper, 
in  the  '*  Transactions  of  the  Academy  of  Berlin." 

The  temperatures  have  in  all  cases  been  reduced  to  Fahrenheit's 
scale. 

From  these  results  we  draw  two  important  conclusions  : — 

1.  The  temperature  of  the  early  spring  months  in  Ireland  is 
higher  than  that  of  the  same  months  in  the  most  important  flax- 
producing  countries  of  Europe,  and  therefore  an  earlier  sowing  of  flax 
becomes  admissible  in  Ireland. 

2.  The  summer  temperatures  of  all  parts  of  Ireland  are,  more  or 
less,  below  those  of  the  continental  flax  districts.  The  mean  annual 
temperature  of  these  districts  is  in  general  inferior  to  that  of  Ireland, 
and  hence,  probably,  the  erroneous  conclusion  that  our  climate  was  a  little 
too  warm  for  the  thoroughly  remunerative  growth  of  flax.  It  is  mani- 
fest that  the  temperatures  of  the  months  during  which  the  flax  is  ger- 
minating, growing,  and  ripening,  are  the  conditions  which  govern  its 
production,  and  not  the  mean  annual  temperature,  and  therefore  our 
climate  is  at  no  time  too  warm  for  the  crop.  The  more  moderate  tem- 
perature of  our  summers  compared  to  continental  summers,  instead  of 
being  injurious,  ought  to  be  favourable  to  the  development  of  very  fine 
flexible  and  strong  fibres,  which  are  best  adapted  for  the  smallest  yam, 
aud  therefore  likely  to  fetch  a  high  price  in  the  market. 

Although  the  superior  moisture  of  our  climate,  contrasted  with  that 
of  the  continental  flax  districts,  can  scarcely  be  questioned,  I  have 
made  the  following  comparison  of  the  results  obtained  by  rain  gauges 
in  Ireland  with  similar  results  in  the  districts  alluded  lo  : — 
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RAINFALL  IN  INCHES  DURING  THE  FLAX-GROWING  MONTHS. 

IRELAND. 


March. 

April. 

May. 

June. 

July. 

August. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Cork,      .     .     .     •    • 

3-20 

2-50 

2-20 

2-10 

2-60 

3-20 

Yalentia,     . 

6-90 

830 

2-60 

400 

3-60 

7-40 

Limerick,     . 

2-90 

2-50 

2-10 

2-30 

3-20 

3-80 

Portia  w,      .     , 

4-00 

2-38 

8-42 

2-63 

2-44 

8-20 

Ennis,     .     . 

2-30 

2-00 

2-80 

400 

3-30 

8-30 

Gort,       .     . 

8-47 

2-68 

800 

1-82 

1*98 

8-52 

Galway, .     . 

8-60 

2-50 

8-40 

8-20 

8*20 

4-60 

Killaloe,      . 

6-10 

2-80 

800 

4-00 

8-60 

6-00 

Doo  Castle, . 

2-97 

2-45 

2-78 

2-60 

319 

8-68 

Hazlewood, 

8-11 

2-20 

8  16 

2-22 

8*40 

8-80 

Markree,     .     . 

2*60 

2-60 

1*80 

8*80 

3-40 

8-40 

Belturliet,    . 

2-40 

1-70 

2-20 

8-80 

4-20 

4-20 

Armagh, 

2-30 

2-60 

1-90 

2-70 

2*80 

2-90 

Toom,     .     . 

1-70 

1-20 

1-80 

2-80 

2  80 

8-30 

Belfast,  .     .     . 

2-20 

2-90 

100 

2-70 

2-70 

2-80 

Dublin,  .     .     . 

1-50 

210 

2'20 

2-30 

2  80 

3-00 

BELGIUM. 


Msrch. 

April. 

.  May. 

June. 

July. 

August. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

BruBsela,      .... 

1-97 

2-00 

2-24 

2-52 

2-70 

2-85 

Ghent, 

1-90 

1-92 

2-36 

2-94 

2-91 

3*00 

Alost, 

1-94 

1-68 

1-98 

3*63 

3-38 

2-68 

Liege, 

1*88 

2-62 

2-62 

8*16 

2-60 

8*3o 

Namur, 

1-41 

1*90 

214 

2*22 

2.05 

2-40 

Louvain,      .... 

1-98 

2-00 

2*15 

3-08 

2-72 

8*05 

St.  Trond,  .... 

1-66 

2-96 

2-38 

2*43 

1-98 

8*70 

BALTIC  PROVINCES  OF  RUSSIA. 


Revel, 

RigHi 

Libau, 

Mitau, 


March. 

April. 

May. 

June. 

July. 

August. 

Inches 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

1-23 

0*78 

1*40 

1-67 

1*22 

0-67 

1-66 

1-99 

0  99 

212 

2*09 

214 

1-51 

1*44 

1*19 

1*94 

2*76 

1*28 

0-77 

1 

1-03 

1-60 

1-76 

2-75 

2*44 

As  might  b^  expected,  our  rainfall  is  in  excess  of  that  of  the 
Continental  flax  districts  throughout  the  whole  flax-growing  period. 
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In  this  respect  onr  advantage  daring  the  spring  months  is  nnquestion* 
able,  and  thus  we  need  not  apprehend  the  failure  of  a  flax  crop  from 
absence  of  a  supply  of  moisture  to  the  young  plants,  as  sometimes 
occurs  on  the  continent.  As  flax  plants,  when  not  grown  for  seed, 
cannot  he  injured  by  wet  summers,  it  follows  that,  unless  where  the 
production  of  seed  is  the  object  to  he  attained,  our  moist  climate  is  not 
a  serious  drawback  to  flax  culture. 

The  ahstracts  of  the  Reports  of  Flax  Instructors,  published  hy  the 
joint  Committee  of  this  Society  and  the  Royal  Agricultural  Society, 
eeem  to  confirm  these  conclusions.  They  show  that  the  most  satisfac- 
tory results  have  been  obtained  in  districts  of  the  south  and  west, 
where,  according  to  the  groundless  speculations  already  alluded  to,  the 
crop  should  be  expected  to  produce  the  smallest  returns,  but  where, 
if  my  views  are  correct,  flax  culture  should  be  firmly  and  largely 
encouraged  by  all  who  are  directly  interested  in  the  increase  of  agricul- 
tural prosperity. 

As  thorough  confidence  in  the  success  of  any  undertaking  is  one  of 
the  best  securities  for  its  realization,  I  may  be  permitted  to  hope,  that 
the  conclusion  to  which  I  have  been  led — ^namely,  that  the  climate  of 
Ireland,  on  the  whole,  is  pre-eminently  favourable  to  the  culture 
of  flax — may,  hy  assisting  to  remove  any  doubts  upon  the  question, 
also  forward  the  great  object  of  inducing  landowners  and  farmers  to 
bring  "  the  golden  crop"  into  very  general  cultivation. 


n. — On  the  Colours  from  Coal  Tar,  being  a  Lecture  delivered 
be/ore  the  Royal  Dublin  Society,  on  Saturday y  May  7th^  1870. 
By  Ha^ry  N.  Draper,  F.  C.  S. 

Ladies  and  Oektlsmeit, 

A  few  evenings  since,  when  I  was  thinking  how  I  might  best 
place  hefore  you  this  subject  of  Colours  from  Coal  Tar  in  an  instructive, 
and  at  the  same  time,  if  possible,  an  interesting  manner,  I  chanced,  in 
a  reiy  charming  book,  upon  a  passage  which,  with  your  permission,  j 
will  read  to  you. 

"  Tetterday  forenoon,  writes  a  friend,  I  went  to  tbe  Sonth  Kensington  Musenm.  It 
U  retlly  an  absard  collection— a  great  deal  of  Taloable  material,  and  a  great  deal  of 
perfect  rabbiah.  Tbe  analyses  are  even  worse  than  I  was  led  to  suppose.  There  is  an 
tntlytisofa  man.  First  a  man  contains  so  much  albumen,  and  there  is  the  albumen ; 
•0  much  phocpbate  of  lime,  fat,  hasmatin  fibrine,  salt,  &c.,  &c. ;  then  in  the  next  case, 
10  iQocfa  carbon,  so  much  phosphoma,  a  bottle  with  sticks  of  phosphorus,  so  much 
potaasiom ;  and  there  is  a  bottle  with  potassium,  calcium,  &c.  They  hare  not  bottles 
of  oxygen,  hydrogen,  and  chlorine,  but  they  have  cubical  pieces  of  wood  on  which  is 
^^ten,  'The  quantity  of  oxygen  in  the  human  body  would  occupy  the  space  of  170 
eabes  of  the  size  of  this.*  What  earthly  good  can  this  do  any  one  ?  "--Bbowk,  Mora 
Mtedrm, 
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Now,  when  I  tell  jou,  that,  did  I  not  stand  in  such  close  proximity  to 
the  admirable  museum  of  this  Society,  and  in  awe  of  the  unfavourable 
opinion  of  some  friends  of  mine  whom  I  see  here,  and  whose  opinion 
I  respect,  I  should  be  much  disposed  to  say  *^  that,  very  little  good 
indeed ; "  you  will  understand  that  it  is  not  without  diffidence  that 
I  ask  your  attention  to  the  somewhat  formidable  array  of  specimens 
which  you  see  upon  the  table,  or  to  the  diagrams  which  hang  against 
the  wall.     It  is  not  that  I  have  large  sympathies  with  those,  who, 
thinking  the  best  part  of  a  scientific  lecture  to  be  the  experimental  one, 
are  ever  on  thealert  for  brilliant  coruscations  of  light  and  for  explosions, 
but  that  I  realize  most  fully  the  great  difficulty  of  conveying  anything 
like  an  accurate  idea  of  complex  chemical  changes,  with  the  opportu- 
nities and  Within  the  limits  of  a  single  lecture ;  and  when  we  have,  too, 
in  the  same  hour,  to  occupy  ourselves  with  the  practical  results  of  an 
important  industry  like  this.    However,  as  I  have  introduced  the 
diagrams  to  your  notice,  it  is  but  fair  that  I  should  be  their  apologist; 
and  while,  I  think,  I  may  say  that  they  need  not  be  a  cause  of  uneasiness 
to  us,  I  hope  that  when  (as  is  but  too  probable)  I  come  to  use  hard 
words,  they  will  be  a  positive  help,  and  give  us  some  notion  of  what  the 
hard  words  mean.  And,  as  regards  the  specimens,  I  think,  when  I  say 
that  each  of  them  represents  a  fact,  and  often  a  very  beautiful  fact  in 
chemistry,  that  each  one  of  them  has  its  own  peculiar  application  in  the 
arts  or  manufactures,  and  that  they  are,  without  exception,  products  of 
that  wonderful  fossil  flora  which  we  call  Coal,  you  may  be  disposed 
to  view  them  indulgently.     I  shall  hope,  too,  to  give  them  new  interest 
in  your  eyes  as  we  proceed ;  and  it  will  be  well  tf,  at  the  outset,  we  get 
a  clear  idea  of  the  object  before  us.     We  propose  to  trace  the  useful,  as 
represented  by  this  black,  unsightly  coal,  in  its  progress  towards  the 
beautiful,  as  exemplified  by  the  brilliant  dyes  with  which  we  have  been 
familiar  during  the  past  fourteen  years.     The  mind,  even  when  accus- 
tomed to  chemical  changes,  and  trained  by  experience  to  expect  what 
would  otherwise  be  startling  results,  does  not  easily  grasp  the  concep- 
tion that  the  millions  of  tons  of  coal  which,  in  these  islands,  await  the 
hands  of  the  miner,  represent  a  vast  magazine,  not  only  of  light  and 
heat,  but  of  <olour-giving  substances,  which  vie  in  splendour  with 
the  tints  of  the  most  gorgeous  exotics,  or  the  varied  plumage  of  tropical 
birds. 

The  connexion  of  colour  with  light  is  inseparable.  "We  cannot 
imagine  its  independent  existence.  It  is  not  only  when,  as  you  have 
seen  in  some  of  the  earlier  lectures  of  this  course,  a  ray  of  light  is 
intercepted  by  a  prism,  that  its  velocity  is  altered,  and  that  magnificent 
spectrum  whose  tints  never  weary  us,  extends  itself  upon  the  screen ; 
but  nearly  all  bodies  in  nature  split  up  white  light,  and  in  effect  these 
differ  only  from  prisms  in  that  they  absorb  some  rays  and  reflect  others. 
That  this  is  so  we  know;  but  though  we  may  scarcely  adopt  the 
fanciful  hypothesis  of  Darwin,  whose  "  Etherial  powers" 
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'*  Cling  round  the  aerial  bow,  with  prismi  bri;;lit. 
And,  pleased,  untwist  the  sevenfold  threads  of  light ; 
Eve's  silken  oonch  with  gorgeous  tints  adorn, 
And  fire  the  arrowy  throne  of  rising  mom," 

we  really  kncyw  Httle  more  than  we  might  thus  express,  and  oaaaaot 
predict,  either  from  the  shape,  physical  condition,  or  chemical  constitu- 
tion of  a  body,  whether  it  shall  appear  to  our  eyes  red,  yellow,  or  blue. 
But  grant  white  light  and  anything  which  will  absorb  a  part  of  it  and 
you  have  colour.  But  does  light,  upon  which  so  marked  a  change  is 
effected  when  this  partial  absorption  takes  place,  itself  effect  no  change 
when  it  is,  not  partially,  but  wholly  absorbed  by  the  bodies  upon 
which  it  falls  ?  All  nature  gives  an  aftonative  reply.  The  snow-drop 
will  flourish  in  the  most  secluded  comer  of  the  garden,  and  the  wood- 
sorrel,  we  know,  puts  forth  its  pale  blossoms  in  the  shadiest  dell ;  but 
it  is  in  the  full  blaze  of  the  tropical  sunlight  that  cactus  and  aloe  as- 
sume their  vivid  tints  and  the  orchis  takes  its  rainbow  hues.  Shall  we, 
then,  allow  imagination  too  much  rein  if  we  think  that  centuries  ago, 
when  that  which  is  now  a  coal-fleld  was  a  waving  forest,  the  light 
drunk  in  by  every  leaf  did  something  more  than  clothe  the  copse  in 
sombre  green.  May  we  not  suppose  that  just  as  a  logwood  tree  or  an 
indigo  plant  of  to-day  returns  in  colouring  matter  the  work  done  by 
the  light  it  absorbs ;  these  dark  tracts  of  pines  no  less  stored  up  their 
colour-giving  substances  but  withheld  them  for  a  future  age.  And  if  we 
turn  from  the  domain  of  fancy  to  that  of  fact,  we  see,  as  has  been  well 
pointed  out  by  Hofmann,  how  much  the  practical  science  of  to-day  tends 
to  turn  to  the  vast  storehouses  of  raw  material  which  the  mineral  kingdom 
affords,  and  to  form  firom  inorganic  bodies  the  most  rare  and  costly  pro- 
ducts of  organic  Hfe.  Already,  as  he  says,  we  have  found  the  potash 
salts,  which  were  hitherto  obtained  only  from  plants,  in  that  great  maga- 
zine of  potash,  the  ocean;  and  paraffin  and  aUied  futty  bodies  obtained 
from  coal  have  already  supplanted,  to  a  very  large  extent,  the  fats  and 
oils  for  which  we  were  accustomed  to  look  to  animal  and  vegetable  sources 
alone.  60,  in  the  same  way,  we  have  now  some  other  things  which,  as 
flavours  and  perfumes,  appeal  to  our  senses  of  taste  and  smell,  derived 
from  mineral  sources.  It  is  not,  then,  after  aU,  so  very  strange  that  we 
should  seek  and  find  edo/wr  in  coai, 

**  Coal  and  Iron,"  it  has  been  well  said,  '^  are  kings  of  the  earth  ;'* 
and  as  we  traverse  to-day  the  desert  of  hard  names  and  abstract  fact 
which  separates  Goal-tar  from  Colour — a  desert  by  the  way  in  which 
there  are  a  few  pleasant  oases — ^we  shall  do  well  to  remember  how  much 
wealth  £rom  this  souroe  alone  lies  stored  up  in  the  coal-fields  of  Great 
Britain ;  and,  perhaps,  there  are  few  cases  we  could  select  in  which  the 
contrast  between  the  value  of  two  substances  is  greater  than  it  is 
between  coal-tar  and  sa^f,  for  example,  purple  dye :  the  first  a  fit  type, 
if  not  of  complete  uselessness,  at  least  of  offensiveuess;  and  the  last  so 
prized,  that  a  pound  of  wool  dyed  with  the  Tyrian  purple,  which,  as 
we  knoWy  was  obtained  firom  a  shell  fish — the  mtfrM?— -«old  at  the  time 
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when  Augustus  reigned  in  Eome,  for  a  sum  equivalent  to  £30  of  our 
money.  As  I  have  mentioned  this,  it  is,  perhaps,  but  fair  to  say,  that 
the  purple  of  Tyre  had  an  advantage  which,  in  some  degrees,  compen- 
sated for  its  enormous  price.  We  read  that,  when  the  Greeks  sacked  the 
treasury  of  Darius,  they  found  a  quantity  of  cloth  dyed  with  this  murex 
purple,  which  had  retained  all  its  brilliancy  of  colour  after  the  lapse  of 
100  years.  It  was,  therefore,  essentially  what  ladies  call  a  ''  fast"  colour. 
It  may  not  be  out  of  place  to  note,  that  nearly  all  the  dyes  with  which 
we  are  familiar  are  of  comparatively  recent  introduction.  We  never 
hear  of  woad  now,  but  this  favourite  dye  of  our  barbaric  ancestors  waa 
only  replaced  by  indigo  in  the  reign  of  Elizabeth.  And  now,  in  our  own 
day,  indigo  is  being  slowly  but  surely  supplanted  by  the  dyes  which 
form  a  part  of  the  wonderful  series  of  "  Colours  from  Coal-tar." 

And  now  we  will  endeavour,  if  you  please,  to  foUow  the  progress  of 
this  industry.  All  who  hear  me  know,  that  in  the  manufacture  of  gas, 
coal  is  distilled  in  large  retorts,  made  either  of  fire-clay  or  iron,  from 
each  of  which  a  vertical  tube  rises.  A  number  of  these  retorts  are 
arranged  together  in  a  furnace ;  the  retorts  are  made  red-hot,  and  dis- 
tillation at  once  commences. 

Both  the  gas  and  the  oily  products  of  the  coal  pass  up  a  vertical 
pipe,  and  (as  this  bends  on  itself)  down  again  into  what  is  called  the 
**  hydraulic  main."  Here  all  which  is  not  gas  condenses,  and  as  the 
condensed  liquid  accumulates,  it  flows  into  a  tank  prepared  for  it. 
Coke  alone  remains  in  the  retort.  The  condensed  liquid  is  Coal  Tar — 
the  body  which  interests  us  to-day.  Kow,  this  coal  tar  is,  by  distil- 
lation at  a  lower  temperature,  itself  separable  into  two  bodies — pitch 
and  tar  oil.  The  pitch  is,  as  we  know,  used  for  the  formation  of  the  ar- 
tificial asphalt,  employed  for  footways,  and  in  the  manufacture  of  coarse 
black  paints  or  varnishes.  In  this  and  other  ways  all  the  pitch  which 
it  was  worth  while  to  make  found  an  outlet ;  but,  because  there  was 
almost  no  other  use  for  the  tar  oil  than  **  creosoting''  timber,  it  was 
almost  without  value.  A  glance  at  the  diagram  which  we  have  here, 
will  show  us  that  coal-tar  oil  is  by  no  means  a  simple  body.  Hofmann 
indeed,  very  properly  speaks  of  it  as  **  one  of  the  most  wonderful 
productions  in  the  whole  range  of  modem  chemistry."  We  must 
not  forget  that  not  one  of  all  these  substances  tabulated  here, 
exists  08  such  in  the  coal  itself.  Indeed,  if  we  were  not  aware 
what  remarkable  changes  the  simple  application  of  heat  is  capable  of 
making  in  most  bodies,  we  should  not  be  prepared  for  such  a  splitting 
up  of  what,  at  first  sight,  seems  a  very  simple  body  indeed,  into  all 
these  compounds.  This  action  of  heat  sometimes  shows  itself  in  a  very 
remarkable  way.  Here  is  a  body  :  it  is  a  compound  of  cyanogen  and 
sulphur  ;  and  you  see  that,  as  we  have  it  here,  it  consists  of  small 
white  lumps  of  a  loosely- aggregated  powder.  '  Now,  if  I  apply  heat  to 
this  body,  it  changes  its  form  in  a  very  remarkable  manner ;  and, 
having  seen  this  change  of  form,  you  will  readily  understand  that  its 
chemical  properties  and  chemical  composition  have  also  undergone 
complete  change.    So  it  is  with  coal :  the  mere  application  of  heat,  to  a 
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certain  degree,  not  only  changes  its  form,  but  resolves  it  into  all  these 
bodies,  each  of  which  has  some  important  chemical  difference  from  its 
neighbonr. 

PeihapSy  if  we  only  knew  how  to  go  to  work,  we  should  discoTer 
that  there  are  very  few  things  in  nature  from  which  we  could  not 
obtain  colour.  But  the  tendency  of  these  component  parts  of  coal- 
tar  to  form  coloured  compounds  is  very  remarkable.  I  might  show 
jou  this  by  more  or  less  elaborate  methods,  with  almost  any  one  of 
them ;  but  here  is  one  of  the  simplest  examples.  I  mix  a  few  drops 
of  this  body,  which,  as  we  shall  have  more  to  say  to  it  presently,  I 
will  not  describe  now.  I  mix  it  with  the  water  in  this  jar,  and  then  add 
a  solution  of  a  persalt  of  iron.  You  see  we  have  a  violet  coloration 
at  once  developed.  But  there  are  five  constituents  of  tar,  in  which 
the  tendency  to  give  colour  is  so  very  marked  that  all  the  interest 
of  coal-tar,  as  a  practicable  source  of  colour,  centres  in  them.  These 
five  bodies  are  Benzol,  Toluol,  Phenol,  Naphthalin,  and  Anthracen  ;. 
and  as  it  is  £rom  these  alone  that  the  coal  dyes  are  obtained,  we  have 
arranged  them  here  on  a  separate  diagram,  in  which  each  is  shown, 
with  the  principal  colours  derived  from  it.  You  will  see,  also,  speci* 
mens  of  each  of  these  bodies  on  the  table,  and  will  observe  some 
characteristic  points  of  difference,  even  in  their  appearance. 

Now,  in  separating  these  substances  from  coal-tar  oil,  advantage  ia 
taken,  firstly,  of  differences  of  boiling  point;  and,  secondly,  of  the 
various  behaviour  of  these  bodies  with  acids  and  alkalies.  Glancing 
at  the  diagram,  we  see,  for  instance,  that  benzol  boils  at  84^ ;  toluol 
at  114%  eaid  phenol  at  188°  ;  so  that,  if  we  subject  a  mixture  of  these 
three  bodies  to  distillation,  we  shall  obtain — first,  the  benzol ;  then,  as 
the  temperature  increases,  the  toluol ;  and,  finally,  when  the  thermo- 
meter reaches  188°,  the  phenol. 

To  illustrate  the  manner  in  which  the  chemical  method  of  separa- 
tion is  applied,  we  have  arranged  here  some  glasses  in  which  benzol, 
aniline,  and  phenol,  have  each  been  shaken  with  an  acid  and  an 
alkalL  You  will  observe  that,  in  the  case  of  benzol,  it  floats  indiffe- 
rently upon  the  surface  of  both  acid  and  alkali ;  but  that  the  aniline, 
while  untouched  by  the  alkali,  is  dissolved  by  and  mixes  with  the  acid. 
The  behaviour  of  phenol  is  exactly  the  reverse  of  this,  for  the  alkali 
dissolves,  while  the  acid  is  without  action  on  it.  You  see  in  this  ex- 
periment a  general  outline  of  the  method  by  which  coal-tar  is  made  to 
give  up  the  different  bodies  which  it  contains.  We  must,  however, 
pass  with  some  rapidity  into  detail ;  and,  bearing  in  mind  that  we 
have  here  to  do  with  but  five  constituents  of  coal-tar,  speak  of  them 
one  by  one  as  they  come  before  us  in  their  aspect  of  sources  of  colour. 

By  far  the  most  important  of  these  is  that  which  we  have  here, 
benzoL  To  obtain  it,  the  coal-tar  oil  is  distilled  by  steam  heat,  and  all 
those  portions  which  boil  under  90°  on  the  centigrade  scale,  are  col- 
lected. Pure  benzol  is  a  very  volatile,  inflammable  fluid,  of  a  peculiar 
odour,  forcibly  recalling  that  of  coal  gas.  It  boils  at  81°  centigrade. 
It  is  very  much  used  in  the  arts  as  a  solvent  of  india-rubber ;  and,  under 
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the  name  of  benzine  eoUaSj  we  are  familiar  with  its  employment  for 
the  remoTal  of  grease  stains.  When  cooled  to  ahout  the  freezing  point 
of  water,  it  forms  very  beautiful  crystals.  This  fact  is  sometimes  taken 
advantage  of  to  effect  its  separation  from  the  other  bodies  which  accom- 
pany it  in  coal-tar  oil  I  must  ask  you  to  remember,  as  this  is  the 
point  from  which  all  we  have  to  say  about  the  colour-giving  matters  of 
coal-tar  diverges,  that  benzol  was  discovered  in  1825  by  Faraday, 
who  found  it  as  a  product  of  the  action  of  a  high  temperature  on  benzoic 
acid.  It  is,  however,  to  Hofmann  that  we  owe  its  recognition  as  one 
of  the  products  of  the  distillation  of  coal.  This  discovery  was  made  in 
1845. 

Much  lower  down  in  the  diagram  you  will  see  the  name  of  another 
body,  AiriLnrs,  and  to-  this  substance  I  must  ask  your  particular  atten- 
tion. Aniline  was  discovered  in  1 826,  by  Undervorben,  who  found 
that  indigo  gave  it  as  one  of  the  products  of  its  distillation.  It  has  been 
successively  known  by  the  names  of  "  crystalline"  and  "  kyanol,"  and 
received  its  present  name  from  Fritzsche,  who,  obtaining  it  by  a  process 
only  slightly  differing  from  that  of  Undervorben,  named  it  from  miil, 
the  Portuguese  name  of  indigo.  Aniline,  as  you  see  by  the  diagram,  is 
one  of  the  tar  oil  constituents;  but,  as  it  exists  therein  very  small 
quantities  indeed,  it  is  fortunate  that  we  are  not  dependent  upon  this 
source  of  it.  It  is  to  Zinin  that  we  owe  the  knowledge  of  the  simple 
relations  between  benzol  and  aniline,  and  the  fact  that  the  former  can 
be  converted  into  the  latter  with  the  utmost  readiness. 

On  referring  again  to  the  diagram,  we  observe  that  the  chemical 
composition  of  benzol  is  thus  represented : — 

C6H6. 

Now,  when  benzol  is  mixed  with  strong  nitric  acid,  a  very  violent  ac- 
tion takes  place,  and  an  orange-coloured  liquid  is  formed.  When  the 
orange  liquid  is  poured  into  water,  a  yellow  oil  separates  and  falls  to 
the  bottom.  This  is  nitro-benzol.  The  following  equation  represents 
the  change  which  takes  place :  — 

C6  H6  +  HNO3  =  C6H»N0,  +  H.O 

Bexuol.  Xitrio  Nitrobenzol.       Water. 

Add. 

Nitrobenzol  differs  remarkably  from  benzol  in  its  properties.  It  is,  as 
you  see,  heavier  than  water,  and  its  odour  is  remarkably  fragrant,  re- 
sembling to  a  considerable  extent  that  of  oil  of  bitter  almonds.  It  is, 
indeed,  known  in  commerce  as  artificial  bitter  almond  oil,  and  is  used 
as  a  perfume  for  soap.  But  it  is  merely  as  a  step  in  the  process  of 
change  which  benzol  undergoes  in  becoming  aniline  that  nitrobenzol 
now  interests  us.  When  it  is  submitted  to  the  action  of  hydrogen  in 
that  condition  which  chemists  call  nascent ,  that  is  just  at  the  instant  of 
its  liberation,  all  the  oxygen  of  the  nitrobenzol  is  removed  in  the  form 
of  water,  and,  two  atoms  of  hydrogen  being  introduced,  we  get  aniline. 
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C6  HaNO,  +  H6  =  C6  H^N  +  2HaO 

BitrobenxoL  Aniline. 

The  method  of  effecting  this  change,  now  nniyenally  adopted,  is  that 
of  Bechamp,  which  consists  in  distilling  the  nitrobenzol  with  iron  filings 
and  acetic  acid. 

The  hfii  that,  under  certain  circumstances,  and  more  particularly 
vhen  heated  with  any  snhstance  capable  of  affording  oxygen  to  it, 
tniHne  gave  rise  to  colour,  was  long  known ;  but  no  one  seems  to  have 
attempted  to  fix  any  of  these  colours.  It  was  Runge  who  first  noticed 
the  action  of  chloride  of  lime  upon  aniline ;  and  as  this  was  perhaps  the 
earliest  experiment  in  which  aniline  was  seen  to  give  colour,  we  may 
repeat  it.  Here  is  a  solution  of  a  salt  of  aniline,  and  you  will  see  that 
when  we  add  to  it  a  weak  solution  of  chloride  of  lime,  a  blue  coloration 
is  at  once  produced.  It  is  important  not  to  add  too  much  of  the  chloride, 
for  the  very  agent  which  produces  the  colour  is  most  actiye  in  destroy- 
ing it.  But  though  a  patent  has,  indeed,  been  taken  out  for  making 
a  colouring  matter  in  this  way,  the  process  has,  I  believe,  been  aban- 
doned, as  it  is  not  very  practicable. 

It  is  to  Mr.  W.  H.  Perkin  that  we  owe  entirely  the  first  method,  by 
which  dye  was  obtained  from  tar  on  an  industrial  scale.  Mr.  Perkin 
was,  at  the  time — in  1856— a  pupil  of  Dr.  Hofmann,  and  was  engaged 
in  the  endeavour  to  form,  by  artificial  means,  the  valuaUe  medicine^ 
quinine.  I  need  not  stop  to  detail  here  the  details  of  this  investiga- 
tion, but  may  just  say  that  he  was  acting  upon  a  compound  of  toluidine 
with  bichromate  of  potash.  He  was,  as  he  tells  us  himself,  surprised 
to  find  that,  instead  of  getting  quinine,  he  obtained  only  a  dirty  reddish- 
brown  precipitate. 

Being,  however,  desirous  to  know  something  more  of  the  nature  of 
this,  he  tried  another  base,  and  was  fortunate  enough  to  select  aniline. 
I  do  not  think  that,  unless  Mr.  Perkin  had  been  a  very  persevering  che- 
mist, we  should  have  been  any  nearer  to  coal-tar  colours  to-day  than 
we  were  in  1856 ;  for  in  this  case  the  precipitate  was  of  quite  as  unpro- 
mising appearance  as  the  first;  but  when  it  was  more  carefully  exa- 
mined, he  found  it  to  contain  a  beautiful  purple-colouring  matter.  Here 
was  the  first  appearance  of  mauve.  Now  this  action  of  bichromate  of 
potash  on  aniline  will  perhaps  be  clearer  to  you  if  we  make  the  expe- 
riment. Here  is  a  solution  of  aniline,  and  we  will  add  to  it  some  bi- 
duromate  of  potash  solution.  This  is,  somewhat  curiously,  the  very 
process  which  is  even  now  adopted  in  making  mauve.  This  dirty-green- 
ish-black precipitate  is  collected,  and  dried ;  it  used  to  be  washed  with 
eoal-tar  naptha,  which  removed  a  troublesome,  resinous  substance, 
with  which  it  is  contaminated ;  but  this  has  been  given  up,  and  the  pow- 
der is  now  treated  at  once  with  dilute  methylated  spirit,  which  dissolves 
ont  the  dye ;  next  the  spirit  is  distilled  off,  and  the  dye  which  remains 
in  watery  solution  is  precipitated  by  the  addition  of  caustic  soda ;  it  is 
then  collected  on  a  filter,  washed,  drained,  and  dried.  Here  is  some  of  this 
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aniline  purple ;  it  is  a  solid  mass,  brittle,  and  has  a  very  beautiful 
bronze-like  lustre.  We  shall  have  to  speak  of  this  property  of  some  of 
the  coal-tar  dyes  again,  so  we  will  not  stop  to  notice  it  now.  Mauve  is 
not  very  soluble  in  water,  but  very  readily  indeed  in  alcohol.  Its  inten- 
sity of  colour  is  very  remarkable,  as  I  shall  be  able  to  show  you.  Here 
is  a  large  vessel  of  water,  and  we  will  add  to  it  some  mauve,  in  the  pro- 
portion of  only  -^th  of  a  grain  to  a  gallon.  You  see,  even  with  this 
small  quantity,  the  colour  is  not  only  distinct  but  deep. 

This  beautiful  colour — ^here  is  a  piece  of  paper,  on  which  we  have 
fixed  it  by  means  of  albumen — is  so  much  used  now  that  many  of 
my  hearers  know,  probably  even  better  than  1  do,  that  it  is  one  of 
the  "  fastest"  of  the  coal  dyes,  bearing  the  action  of  light  remarkably 
well. 

Now  we  have  so  much  before  us,  that,  as  regards  the  chemical 
constitution  of  mauve  I  must  only  stop  to  point  out  to  you  that  it  is 
really  a  product  of  the  oxidation  of  aniline;  the  bichromate  of  potash 
giving  its  oxygen  to  the  base,  and  itself  becoming  reduced  to  sesquioxide 
of  chromium.  But  no  sooner  was  it  ascertained  that  the  action  did 
depend  upon  oxidation,  than  the  patent  office  was  flooded  with  specifi- 
cations, in  which  it  was  sought  to  supplant  that  of  Perkin  by  effecting 
the  same  end  by  different  means.  It  would  be  only  interesting  to 
chemists,  were  1  to  read  the  list  of  substances  which  appeared  in  thef^ 
specifications,  to  frame  which,  it  would  almost  seem  as  if  the  text  hooka 
had  been  ransacked  for  bodies  capable  of  giving  up  their  oxygen  to 
aniline.  Among  those  which  we  may  single  out,  as  reaUy  practicable,  is 
the  process  of  Dale  and  Caro,  in  which  chloride  of  copper  is  used  instead 
of  bichromate  of  potash. 

It  was,  however,  soon  discovered  that,  though  a  substance  might 
oxidize  aniline  it  would  not  necessarily  produce  mauve ;  and  it  waa 
found  that  there  were  some  re-agents,  as,  for  example,  nitrate  of  mercury, 
tetrachloride  of  carbon,  chloride  of  tin,  &c.,  which,  instead  of  a  purple, 
gave  a  crimson  colour  with  aniline. 

The  discovery  of  this  fact  was  the  earliest  step  in  the  history  of 
what  is  now  known  as  magenta. 

Magenta  is  formed  when  oxidizing  agents  of  a  less  energetic  character 
than  chloride  of  lime  or  bichromate  of  potash  act  upon  commercial 
aniline.  I  say,  on  commercial  aniline,  because  it  has  been  found  that 
pure  aniline  does  not  give  the  colour  at  all;  and  it  has  been  found  that 
the  impurity — ^if  we  may  so  call  it — which  is  necessary  to  a  successfdl 
result,  is  another  body,  the  name  of  which  we  have  here  on  the  diagram, 
and  which  bears  exactly  the  same  relation  to  the  coal-tar  product 
toluol  as  aniline  does  to  benzol.  This  toluidine  is  not  put  into  the 
aniline  for  this  purpose,  but  the  benzol  used  for  making  aniline  is  se- 
lected at  such  a  boiling  point  as  will  ensure  the  presence  of  toluol — the 
mixture  being  then  first  formed  into  a  nitro-compound,  and  finally  heated 
with  iron  and  acetic  acid,  furnishes  the  mixture  of  aniline  and  toluidine 
which  constitutes  the  aniline  of  commerce. 
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The  proftess  which  is  invariably  followed  in  this  country  for  the 
numofactore  of  magenta  is  that  of  Medlock.  It  consists  in  heating  the 
aniline  for  some  hours  with  a  saturated  solution  of  arsenic  acid.  This 
process  is  effected  in  a  large  closed  iron  vessel  set  in  a  furnace,  and  pro- 
Tided  with  a  stirrer.  Heat  is  applied,  and  the  mass  is  examined  from 
time  to  time,  until  the  maximum  of  colour  is  produced.  Water  is  then 
added,  and  steam  blown  into  the  apparatus  to  dissolve  the  crude  dye. 
The  solution  is  filtered,  and  common  salt  is  added  to  it.  This  throws 
down  the  colouring  matter,  which  is  collected  again,  dissolved  in  hot 
water,  and  set  aside  to  crystallize.  The  result  is  in  the  form  of  these 
beaatiful  crystals,  which  I  owe  to  the  kindness  of  Messrs.  Brooke, 
Simpson,  and  Spiller. 

I  think  I  can  show  you  the  formation  of  magenta  from  aniline,  if  we 
use,  instead  of  arsenic,  another  substance,  which  does  not  require  so 
much  time.  Here  we  have  some  aniline,  and  if  we  mix  with  it  a  little 
ehloride  of  mercury,  or  corrosive  sublimate,  it  forms  a  somewhat  thick, 
Bticky  liquid,  which,  as  I  heat  it  slightly,  becomes,  first,  thicker  and 
pasty,  and  then  melts.  As  soon  as  it  begins  to  boil  the  colour  comes,  and 
goes  on  increasing  in  intensity.  It  has  now  become  very  deep  indeed;  and 
joa  will  see  this  better  if  I  add  some  alcohol  to  it,  and  then  pour  a  few 
drops  into  this  large  jar  of  spirit.  Observe  how  all  the  liquid  is  coloured 
in  a  moment. 

Magenta,  from  a  chemical  point  of  view,  is  a  salt  of  a  base  called 
rosanilme ;  and  it  is  a  very  curious  thing,  that,  while  the  base  is  as 
nearly  as  possible  colourless,  the  salts  are  colours  of  such  intensity. 
Here,  for  example,  is  an  ammoniacal  solution  of  this  rosaniline,  and  if 
we  add  to  it  an  acid—  some  acetic  acid — you  see  how  rapidly  it  becomes 
red.  Even  the  carbonic  acid  of  the  air  can  effect  this  change.  So  soon 
88  the  ammonia  evaporates  from  the  liquid,  which  I  have  here  upon  a 
piece  of  white  paper,  we  have  the  crimson  colour  produced.  Or, 
like  most  experiments,  this  may  be  pleasantly  varied  if  we  substitute 
this  white  flower  for  the  paper,  and  having  immersed  it  in  the  solution, 
warm  it  gently  over  the  gas  flame.  See  how  quickly  the  rose  of  York 
becomes  that  of  Lancaster.  It  has  been  shown  by  Dr.  Hofraann  that 
when  magenta  is  what  chemists  call  reduced,  that  is,  deprived  of  part  of 
its  oxygen,  it  is  converted  into  this  brown  substance,  called  leucaniline. 
I  must  not  dwell  upon  this,  but  may  show  you  that,  though  acids  do  not, 
in  the  case  of  rosaniline,  develope  colour  with  this  substance,  it  is  at 
once  transformed  into  rosaniline  if  we  give  it  back  its  oxygen.  Here  is 
a  solution  of  leucaniline,  and  I  will  add  to  it  some  bichromate  of  potash 
iolution,  which  is  a  very  convenient  way  of  getting  oxygen  into  bodies. 
As  we  heat  the  mixture,  you  will  observe  the  red  colour  of  magenta  is 
at  once  developed. 

Tou  are  all  as  familiar  as  I  am  with  the  colour  of  magenta ;  but 
you  see  it  looks  very  pretty  here,  as  we  have  it  fixed  upon  a  surface 
of  albumenized  paper. 

Magenta  is  now  manufactured  on  an  enormous  scale,  being  indeed 
eonsidered  rather  as  a  raw  material  from  which  other  dyes  are  made, 
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than  as  a  dye  itself,  though  of  course  there  is  a  large  consumptioii  for 
it  in  this  way  too.  As  an  example  of  the  extent  of  this  manufetoture, 
I  may  say  that,  in  going  over  the  works  of  Messrs.  Brooke,  Simpson, 
and  Spiller,  a  few  weeks  since,  I  was  informed  that  they  make  twelve 
tons  of  aniline  weekly ;  and  at  the  same  factory  I  saw  magenta  crystal- 
lizing from  a  tank  which  contained  30,000  gallons  of  its  solution.  This 
was  certainly  the  largest  tank  in  the  place,  hut  there  were  some  twenty 
others  of  smaller  dimensions. 

Now  the  quantity  of  crimson  dye  which  is  given  hy  coal  is,  if  we 
consider  the  question  of  weight  only,  hy  no  means  large.  Here  is  a 
hlockof  coal,  which  weighs  100  Ihs.,  and  here  in  succession  are  the 
quantities  of  tar,  naphtha,  henzol,  nitrohenzol,  aniline,  and  magenta, 
which  the  100  Ihs.  of  coal  give.  See  how  sudden  is  the  transition; 
notice  how  ahsurdly  insignificant  seems  the  quantity  of  magenta  given 
hy  this  large  mass  of  coal.  This  smallness  of  quantity  is,  however, 
compensated  to  a  great  extent  hy  the  marvellous  intensity  of  the 
colour.  I  think  I  can  give  you  some  idea  of  this.  You  will  see,  in 
the  first  place,  that  the  quantity  of  wool  which  the  magenta  in  this  hot- 
tie  will  dye  is  nearly  as  large  as  that  of  the  coal  itself.  But  there  is  a 
very  simple  way  of  illustrating  this  in  a  striking  manner.  Here  are 
two  sheets  of  paper.  One  of  them  has  heen  dusted  over  with  some 
magenta,  in  fine  powder,  and  the  other  with  mauve.  The  colour- 
giving  suhstances  are  there,  hut,  at  least  to  those  of  you  who  are  at  a 
distance,  they  are  scarcely  visible.  But  if  we  direct  a  stream  of  alcohol 
against  the  paper,  you  will  see  the  latent  colour  develope  itself  in  a 
very  heautiful  manner. 

This  experiment  may  he  varied  in  a  charming  manner.  Here 
you  have  a  bouquet  of  apparently  white  flowers,  on  which  I,  before 
the  lecture,  dusted  some  of  these  dyes.  On  projecting  a  stream  of 
alcohol  upon  them  you  will  see,  however,  that  they  assume  tints  which, 
though  I  cannot  say  of  them  that  each  is  exactly  appropriate  to  the 
flower  on  which  it  appears,  are  at  least  sufficiently  pretty. 

In  making  magenta  on  the  large  scale  which  I  have  mentioned, 
there  are  large  quantities  of  residuary  products ;  and  as  it  is  important 
that  these  should  be  made  as  profitable  as  possible,  they  have  been,  of 
course,  examined  by  the  manufacturer.  One  result  of  this  has  been  the 
discovery  of  the  very  beautiful  orange  colour  which  we  have  here,  and 
though  it  is  known  in  commerce  as  phospktney  chemists  will  recognize 
it  better  as  a  salt  of  chrysaniline. 

This  dye  cannot  be  made  at  will,  but  is  invariably  formed  in  mak- 
ing magenta,  and  is  separated  during  its  purification.  It  gives,  as  you 
see,  a  very  beautiful  yellow  orange  tint,  and  is  much  used  to  produce 
scarlets,  by  first  dyeing  the  silk  or  wool  in  magenta,  and  then  passing 
it  through  a  bath  of  phosphine. 

Here  is  also  a  brown,  which  is  one  of  these  residual  colours^ 

I  spoke  just  now  of  magenta  as  being  a  raw  material  from  which 
other  dyes  were  produced,  and  we  will  now  proceed  to  examine  some 
of  the  means  by  which  it  is  made  to  give  blues  and  violets,  and  even 
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^reeii9b  The  moat  important  process  for  making  blues  is  that  in  which 
the  magenta  is  heated  with  a  further  quantity  of  anilina  The  process 
takes  some  time,  and  the  mixture,  which  first  becomes  purple,  changes 
finaUy  to  a  rery  beautiful  blue.  This  is  what  is  known  as  *^hleu  de 
Ljfm^^  It  is,  unfortunately,  not  soluble  in  water,  and  several  methods 
have  been  adopted  to  make  it  so.  The  one  most  usually  employed  is 
exactly  like  that  which  is  used  with  indigo  for  the  same  purpose* 
namely,  treatment  with  sulphuric  acid.  A  sulpho-acid  is  formed,  and 
the  result  is  a  blue  completely  soluble  in  water.  Here  is  a  solution 
of  this  blue,  the  tint  of  which  is  very  beautiful. 

But,  perhaps,  the  most  interesting  of  the  aniline  blues  is  that  called 
"XicbolBon's  blue."  I  cannot  tell  you  how  this  is  prepared,  as  the 
process  has  not  been  made  the  subject  of  a  patent,  but  1  can  show  you 
the  blue  itself.  It  is  perfectly  soluble  in  water,  and  what  is  most 
curious  is,  that,  like  salts  of  rosaniline,  it  is  almost  completely  decolo- 
xixed  by  alkalies.  I  have  here  an  alkaline  solution  ^  this  colouring 
matter  which  has  been  prepared  before  the  lecture,  and  we  will  im- 
merse this  skein  of  silk  in  it,  and  then  wash  it  well  with  water.  If, 
now,  we  put  the  silk  into  water  containing  a  little  sulphuric  acid,  you 
will  see  Uie  blue  developed  at  once*  This  process  of  dying  blue  is 
now  very  extensively  em^doyed. 

The  fact  that  the  combination  of  aniline  with  magenta  gave  rise  to 
violets  and  blues,  led  Dr.  Hofioiann  to  suppose  that  other  bodies  might 
supply  the  place  of  the  aniline.    He  found  that  this  was  actually  the 
ease,   and  that  the  bodies  known  to  chemists  as  iodide  of  ethyl  and 
iodide  of  methyl  could  be  substituted  for  aniline,  with  most  successful 
results.     This  discovery  has  given  rise  to  an  entirely  new  series  of 
colouiB,  known  in  trade  as  **  Hofmann's."     The  iodide  of  ethyl,  or 
of  methyl,  is  heated  with  the  magenta,  just  as  in  the  case  of  the  ani- 
line* sad  this  beautiful  violet  is  tiie  first  result.     The  tint  obtained 
mueh  depends  upon  the  quantity  of  iodide  used ;  becoming  bluer,  and 
even  greener,  as  it  is  in  excess.     Perhaps  the  most  interesting  point 
in  this  process  is,  however,  that,  if  the  quantity  of  iodide  of  ethyl 
is  properly  proportioned,  a  most  beautiful  green  is  the  result.    Here 
we  haTe  it  in  solution,  and  here  is  paper  dyed  in  it.    I  think  this  is 
one  of  the  most  beautiful  and  most  natural  colours  in  the  whole  coal 
tar  aeries,  though,  where  all  are  so  beautiful,  it  is  difficult  to  assign  the 
place  of  honour  to  any  one.     The  great  advantage  of  this  green  is  that 
it  is  at  least  as  beautiM  a  colour  by  gaslight  as  by  daylight.     But  it  has 
the  most  remarkable  property  of  being  changed  by  exposure  to  heat 
It  differs,  as  I  said,  fiK>m  the  violet  dyes  only  in  containing  more  iodide 
of  ethyl  than  they  do.    But  this  excess  of  iodide  can  be  removed  by 
heat;  and  if  we  pass  this  piece  of  paper,  which  has  some  of  the  green 
dye  on  it,  over  the  flame  of  the  lamp  you  will  see  an  almost  immediate 
change  to  violet.     The  degree  of  heat  required  is  so  near  to  that  which 
chars  the  paper,  that  I  do  not  think  this  need  be  alarming  to'ladies  who 
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sit  too  near  the  fire.  It  might,  howeyer,  be  made  the  means  of  securing 
a  charming  variety  in  costume. 

When  I  tell  you  that  from  the  final  residuum  from  these  manu- 
factures, when  all  the  colour  has  been  got  out,  especially  firom  Bale's 
process  for  making  violet,  a  very  intense  black  is  obtained,  you  will 
have  formed  some  idea  of  the  capability  of  aniline  as  a  dye-producing 
materiaL    This  black  is  used  largely  in  the  manufacture  of  printing  ink. 

But  we  must  now  pass  to  the  consideration  of  some  of  the  other  coal 
tar  constituents  which  produce  colour,  and  I  regret  that  our  time  is  so 
short  that  we  cannot  speak  of  them,  except  in  the  briefest  manner.  The 
first  of  these  which  we  shall  notice  is  phenol.  Here  is  a  beautiful 
specimen  of  this  body,  which  I  owe  to  the  kindness  of  Dr.  Calvert  of 
Manchester,  who  is  the  manufacturer  of  it  in  all  the  forms  in  which  we 
find  it  in  common.  To  you  it  is  perhaps  more  familiar  as  carbolic  acid^ 
and  its  use  as  a  disinfectant  and  as  a  remedy  for  toothache  are 
sufficiently  well  known.  We  have  only  now  to  consider  it  as  a  producer 
of  colour.  At  the  beginning  of  this  lecture  I  showed  you  the  colour 
produced  by  phenol  itself  when  a  solution  of  chloride  of  iron  is  added 
to  it  Had  we  time  for  the  experiments  we  should  find  that  this  colour- 
giving  property  is  shared  by  almost  every  compound  of  this  body.  One 
of  the  most  interesting  of  these  is  rosolic  acid.  This  body  is  procured 
by  heating  phenol  with  a  mixture  qf  sulphuric  and  oxalic  acids.  In 
commerce  it  is  known  as  aurine*  Tou  see  it  here,  in  the  fine  specimen 
which  Dr.  Calvert  has  sent  me,  as  a  resinous  mass  having  a  greenish 
metallic  lustre.  When  this  substance  is  heated  with  ammonia  it  forms 
a  very  intensely  coloured  compound,  which  you  will  see  produced  when 
we  add  ammonia  to  the  powdered  acid  in  this  dish.  Aurine  is  used 
for  dyeing  this  orange  tint  on  silk,  of  which  we  have  a  specimen  here .  But 
if  instead  of  merely  adding  the  ammonia  it  is  heated  with  rosolio  acid  in 
a  closed  vessel  under  pressure,  there  is  found  a  new  substance  knovm  as 
peonine,  which  was  lately  very  extensively,  and  is  still,  I  believe,  to 
some  extent  used  as  a  dye  for  woollens.  I  ought  here  to  mention 
that  this  dye  has  been  said  to  have  a  specifically  poisonous  action, 
and  to  produce  blistering  where  the  fabrics  dyed  with  it  were  worn 
next  the  skin.  It  is,  however,  easily  recognized,  Dr.  Calvert  tells  me, 
by  the  bleaching  action  exercised  on  it  by  a  solution  of  sulphurous  acid. 
When  peonine  is  heated  with  aniline,  it  is  converted  into  the  blue 
colour  called  "  azuline/'  which  at  one  time  was  manufactured  on  a 
very  large  scale,  but  has  now  been  replaced  by  the  blues  I  have 
already  brought  before  you. 

Then  when  phenol  is  heated  with  nitric  acid  a  very  violent  action 
takes  place,  and  the  body  called  carhazotic  or  picric  acid  is  produced. 
This  body  forms  very  beautiful  crystals,  and  is  much  used  in  dyeing 
the  beautiful  yellow  shade  of  which  we  have  an  example  here,  and  aJso  in 
giving  green  shades  when  combined  with  the  blue  colours.  Picric  acid, 
in  its  turn,  gives  with  cyanide  of  potassium  a  crimson  dye  which,  when 
converted  into  an  ammonia  salt,  is  identical  with  the  beautiful  colom*- 
ing  matter  called  murexide,  a  colour  formerly  obtained  from  animal 
sources. 
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Xezt  we  pass  to  naphthaline^  a  Bubstance  which  is  a  positive  tronblo 
to  gas  manufactarerSy  and  in  choking  np  the  mains  becomes  a  fruitful 
source  of  that  discontent  which  all  of  us  express  at  one  time  or  another 
in  reference  to  our  gas  supply. 

Naphthaline,  too,  has  been  made  to  give  colours ;  and  though  I  am 
passing  over  a  subject  which  would  afford  material  for  at  least 
an  entire  lecture,  I  can  only  call  your  attention  to  two  colouring 
matters  derived  from  it.  One  of  these  is  called  *'  Manchester  yellow." 
and  is  much  used  in  colouring  soap ;  the  other  is  a  naphthaline  hroum. 
For  speeimenB  of  both  of  these  colours,  I  am  indebted  to  the  kindness 
of  Merars.  Koberts,  Dale,  and  Co.,  of  Manchester,  who  are  manufac- 
turers of  them. 

One  of  the  most  cherished  aims  of  those  who  have  experimented  on 
the  products  of  the  destructive  distillation  of  coal  has  been  the  produo* 
tion  from  some  of  them  of  the  colouring  matter  of  madder.  Some 
idea  of  the  importance  of  this  problem  may  be  gathered  from  the 
fact  that  the  total  growth  of  this  plant  is  estimated  to  amount  to 
47,500  tons,  having  a  value  of  £2,150,000.  England  alone  pays  no 
less  than  £100,000  annually  for  the  madder,  with  which  are  produced 
the  red,  purple,  and  black  printed  calicoes  for  which  she  has  become 
famous.  All  this  money  is  paid  to  foreign  countries,  for  England  does 
not  cultivate  madder.  But  if  we  have  not  madder  of  our  own,  we  possess 
eoal,  and  every  new  use  we  can  make  of  this  becomes  a  new  source  of 
wealth.  It  is  known  that  all  the  various  tints,  which,  with  different 
mordants,  are  given  by  madder,  are  due  to  a  substance  called  aliwarine. 
Now  it  was  discovered  so  recently  as  last  year  that  this  body,  anthracene^ 
which  you  see  here  as  a  coal  product,  and  a  specimen  of  which  I  hold 
in  my  hand,  is  capable,  when  treated  in  a  suitable  manner,  of  giving  a 
colouring  substance  which  is  in  every  respect  the  same  as  the  alizarine 
of  madder.  I  regret  exceedingly  that  we  cannot  now  go  into  the  de« 
tails  of  this  subject,  but  I  introduce  it  to  your  notice  because  a  lecture 
on  the  coloured  derivatives  of  coal-tar  would  be  wanting  in  the  last  and 
most  interesting  link  which  has  been  added  to  the  subject,  were  it  to  be 
altogether  omitted. 

I  may,  however,  just  say  that  this  discovery  is  due  to  two  German 
chemists,  Messrs.  Graebe  and  Liebermann,  and  that  the  manufacture  of 
artificial  alizarine  is  being  carried  on  both  by  them  in  Germany,  and  by 
Mr.  Perkin  in  England.  Mr.  Ferkin  has  made  a  most  important  step 
in  the  industrial  application  of  the  discovery,  for  he  has  recently  taken 
out  a  new  patent  in  which  is  made  a  very  important  modification  of 
the  original  process,  which  was  too  expensive  to  be  of  real  commercial 
importance.  It  is  interesting  to  find  Mr.  Perkin  in  1856  the  pioneer 
of  the  entire  industry  of  the  coal-tar  colours,  and  now  in  1870  inti* 
mately  connected  with  that  which  will  yet  most  probably  prove  to  be 
the  most  important  discovery  which  has  yet  been  made  in  connexion 
with  it. 

I  may  Bay,  too,  that  at  present  there  is  a  difficulty  in  the  way  of 
the  application  of  this  means  of  making  alizarine,  and  this  is  the  com* 
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parative  scarcitj  of  anthraceoe  itself.  Two  thousand  tons  of  coal  ^va 
only  one  ton  of  anthracene ;  and  until  this  quantity  can  be  increased 
either  by  improved  methods  of  operation,  or  until  some  other  product 
of  coal-tar— ^naphthaline,  perhaps — can  be  converted  into  anthracene,  the 
production  of  artificial  alizarine  will  not  attain  to  that  commercial  im* 
portance  which  is  certainly  in  store  for  it. 

I  will  now  endeavour  to  show  you  how  readily  the  dyes  £rom  coal 
tar  attach  themselves  to  silk  and  wool,  and  thus  illustrate  experiment 
tally  the  very  simple  process  of  dyeing  with  them.  For  silk  and  wool 
no  mordants  are  used,  as  the  affinity  of  these  substances  for  the  colours 
is  very  great. 

Here  are  solutions  of  magenta^  of  Hofmann^t  violet^  and  of  piertc 
acidf  and  you  see  we  have  only  to  pass  the  skeins  through  them 
in  order  to  dye  them  in  a  moment.  But  the  colours  do  not  pos- 
sess this  affinity  for  linen  or  cotton*  I  can  show  you  this,  I 
think.  Here  I  have  a  pattern  embroidered  in  silk  on  a  cotton  ground, 
and  if  we  pass  this  through  a  solution  of  magenta  yon  see  it  becomes 
uniformly  coloured.  But  if  we  now  leave  it  for  a  few  minutes  in 
dilute  ammonia  you  will  see  that  the  dye  is  nearly  removed  from  the 
linen,  while  the  silk  retains  a  beautifully  deep  tint. 

You  will  naturally  inquire  how  then  the  coal-tar  dyes  are  applied 
to  linen  and  cotton  fabrics.  Sometimes  they  are  mordanted  with  tannin, 
which  has  the  property  of  fixing  the  dye;  but  the  usual  plan  is  to  print 
the  colour  in  combination  with  white  of  e^f; — albumen — and  then  to 
coagulate  the  mixture  by  heat.  Here  is  an  egg  which  we  have  boiled 
hard,  and  if  we  put  it  into  this  warm  solution  of  magenta,  you  will  get 
a  very  good  idea  of  the  affinity  of  these  colours  for  albimien.  Now, 
you  see  it  has  become  completely  dyed.  The  consumption  of  albu- 
men for  this  purpose  is  enormous,  and  is  said  to  amount  in  one  French 
province  alone,  where  these  dyeing  and  printing  operations  are  carried 
on,  to  300,000  pounds  weight  a  year. 

The  coal-tar  dyes  have  received  many  other  applications  besides 
those  to  dyeing  and  printing  articles  of  wearing  apparel.  They  have  been 
employed  to  colour  starch,  and  muslin  stiffened  with  those  starches  looks 
very  pretty  indeed ;  they  have  been  made  the  bases  of  printing  and 
lithographic  inks  ;  are  largely  used  in  paper-staining ;  they  are  also 
employed  in  making  coloured  writing  inks.  Naphthaline  yellow  is 
used  in  giving  a  yellow  tint  to  fancy  soaps.  Lastly,  I  may  say  that 
travellers  have  found  rosaniline  replacing  rouge  and  henna  on  the 
cheeks  and  nails  of  Eastern  ladies. 

Before  I  leave  a  subject  which  has  insensibly  drawn  me  on  much 
farther  than  I  intcndod,  I  must  ask  your  attention  to  the  beautiful 
bronzo-like  refiection  which  some  of  the  aniline  colon  rs  possess. 

This  appearance  is  common  to  all  of  them,  to  a  greater  or  less  ex- 
tent ;  but  I  think  the  one  which  has  it  in  the  greatest  intensity  is  the 
Ilofmonn  violet. 

Hero  is  a  large  sheet  of  glass,  over  which  we  have  spread  some  of 
this  colour,  which  you  sec  is  of  a  most  lovely  purple  by  transmitted 
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Hghty  but  reflects  a  tint  like  that  of  some  rarieties  of  tropical  beetles,  or 
the  tail  feathers  of  the  peacock.  This  fact  has  of  course  not  escaped 
attention,  and  has  been  used  in  the  decoration  of  several  kinds  of 
leather  goods,  of  straw  hats,  and  even  of  articles  made  of  iron  and  steel. 
It  is  interesting  to  notice  that  the  reflected  colour  is  exactly  the  com- 
plementary of  the  colour  transmitted. 

It  is  not  easy  to  obtain  statistics  of  a  manufacture  like  this  of  the 
coal-tar  colours.  I  have  already  given  you  a  few  figures  in  reference 
to  magenta,  and  to  these  I  may  now  add»  that  the  united  gas  works  of 
Europe  are  capable  of  furnishing  53,000  cwts.  of  magenta,  and  that  the 
estimated  value  of  all  the  tar  dyes  made  is  about  a  million  and  a  quar- 
ter pounds  sterling  annually. 

Ton  will  see  from  the  series  of  colours  we  have  arranged  here,  that 
this  black  coal  acts,  so  to  speak,  the  part  of  a  prism,  and  gives  tints 
which  extend  from  one  end  of  the  spectrum  to  the  other ;  and,  indeed, 
almost  approach  in  brilliancy  the  natural  spectrum. 

It  was  once  said  of  a  celebrated  divine,  that  he  not  only  exhausted 
his  subject,  but  his  hearers  too ;  and  as  I  do  not  wish  you  to  say  this  of 
me,  I  will  detain  you  no  longer.  There  was  an  old  story  about  a  far- 
thing's worth  of  iron,  which,  when  made  into  chronometer  springs,  be- 
came worth  a  thousand  pounds.  In  the  industry  wo  have  been  con- 
sidering, we  have  a  parallel  to  this.  Dirt  has  been  well  defined  as 
'*  matter  in  the  wrong  place."  This  is  just  what  coal-tar  was  before 
the  discovery  of  these  colours.  When  it  could  be  made  into  mauve  and 
magenta,  it  soon  got  into  its  right  place,  and  has  become  a  new  means 
of  employing  labour,  and  a  new  source  of  wealth  ;  for  the  almost  use- 
less tar  gave  a  dye  which,  at  the  time  of  its  discovery  (it  is  cheaper 
now)  sold,  if  not  for  its  weight  in  gold,  at  the  price  of  platinum. 

I  am  painfully  conscious  of  the  imperfection  of  my  attempt  to  lay 
before  you  this  subject  as  I  could  have  wished,  but  I  cannot  conclude 
without  ]>ointing  out  that  these  discoveries  have  arisen  entirely  from  re- 
sults obtained — not  in  trying  to  make  dyes,  but  in  studying  chemistry  for 
chemistry's  sake.  Hofmann,  Perkin,  Nicholson — all  those  whose  names 
are  intimately  connected  witibi  the  manufacture  of  colours  from  coal-tar — 
were  students  of  pure  chemistry.  And  tracing  back  from  this  large  in- 
dustry, which  is  slowly,  but  surely,  changing  the  position  of  England 
finom  that  of  a  colour-importing  to  that  of  a  colour-exporting  country, 
we  come  upon  the  name  of  him  who,  in  discovering  benzol,  became  the 
parent  of  it  all.  And  it  cannot  be  without  encouragement  to  the  stu- 
dent to  note  that  the  earnest  study  of  Nature  alone  raised  the  book- 
binder's apprentice  to  the  high  position  which  E  aba  bat  occupied  as  a 
philosopher  and  teacher;  that  if  Nature  is  in  this  respect  like  death, 

"  Pulmt  aequo  pede  paoperaiii  tabemaa  regumque  turrea,*' 

and  confers  her  favours  alike  on  rich  and  poor,  she  yet  is  the  truest 
type  of  perpetual  life ;  that  Faradays  yet  to  come  may,  while  sitting  at 
her  feet,  and 

*'  Nourishiog  a  youth  sublime 
Wicti  the  fairy- talos  of  science  and  the  long  results  of  time," 
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look  forward,  like  him  whom  we  have  lost,  to  the  period  when,  to 
use  the  language  of  an  elegant  writer,  **  the  sun  of  truth  will  arise  in 
unclouded  brilliancy,  and  place  them  in  the  enjoyment  of  that  intel- 
lectual light  which  has  erer  been  among  the  holiest  aspirations  of  the 
human  race." 


III. — Atmospheric  Dust.  A  Lecture  by  Charles  R  C.  Tich- 
BORNi,  F.  C.S.,  M.  E.I.A. ;  Chemist  to  the  Apothecaries' 
Hall  of  Irelaiid,  &c. 

[Deliyered  od  Saturday,  May  14,  1870.] 

The  subject  of  dust  is  one  which,  although  it  may  appear  trifling  to  a 
superficial  observer,  is  of  immense  importance  when  we  consider  its 
physiological  and  sanitary  bearing. 

It  is  one  of  those  subjects  that,  like  our  knowledge  of  "potable"  or 
drinking  waters,  has  only  unfolded  itself  within  the  last  few  years. 
Unconsciously,  and  I  may  say  almost  imperceptibly,  we  have  been, 
quickened  to  the  importance  of  the  question. 

Dust  is  always  floating — probably  in  very  small  quantities  during 
rain,  or  immediately  afterwards ;  but  for  all  practical  purposes  we  may 
consider  its  presence  as  a  natured  condition  of  the  habitable  parts  of  the 
world.  I'here  may  be  some  who  wiU  say — "  If  our  forefathers  breathed 
such  dust  before  us,  and  yet  lived  and  died  in  the  ordinary  course^  of 
events,  as  we  shall  do  in  the  generations  to  come,  in  spite  of  this  dust, 
of  what  importance  is  it  to  the  world  at  large  to  build  up  theories,  and 
to  harass  our  minds  about  such  hidden  matters  ?  It  may  be  of  interest 
to  the  scientific  man,  but  it  is  of  no  import  to  the  world  at  large.''  Such 
people  may  easily  be  answered.  For  when  the  nature  and  quality  of 
this  dust  alter  with  the  local  condition  of  the  place  that  gives  rise  to 
it ;  when  every  change  of  temperatiire  is  capable  of  producing  a  radical 
alteration  in  the  dust  itself;  when  most  of  the  miasmatic  diseases,  if 
they  do  not  enter  the  circulation  as  dust,  enter  with  it,  cheek  by  jowl ; 
when  trades  are  found  that  have  their  own  peculiar  dusts,  that  in  many 
cases  shorten  life,  then  does  it  not  behove  man  to  make  a  study  of  this 
subtile  substance,  not  to  be  frightened  by  an  invisible  bugbear,  but 
to  know  something  about  this  thing  that  he  has  to  do  with,  and  to  know 
when  it  may  be  counted  harmless  and  when  an  enemy  ? 

By  atmospheric  dust  we  mean  those  very  fine  particles  which  are 
everywhere,  and  are  imperceptible  to  the  eye  except  under  exceptionable 
circumstances — not  the  heavy  dust  of  the  soil,  that  may  be  blown  up  by 
every  fitful  gust ;  but  it  is  the  dust  that  Bacon  speaks  of  as  "  the  little 
motes  that  in  the  sun  do  ever  stir,  though  there  be  no  wind." 

We  have,  I  dare  say,  all  of  us  observed  the  little  golden  and  silver 
particles  which  are  rendered  evident  by  the  beam  of  the  strong  sun« 
light — such  particles  as  we  shall  have  to  show  you  presently  wi5i  the 
aid  of  another  very  strong  light — the  electric. 
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It  will  perhaps  be  desirable,  in  the  first  instance,  to  consider  how  this 
dust  is  capable  of  affecting  the  human  body.  I  am  very  anxious  to 
trench  as  little  as  possible  into  sciences  of  which  I  am  merely  an 
amateur ;  but  it  is  absolutely  necessary,  in  a  popular  lecture  upon  this 
subject,  that  I  should  for  a  moment  consider  the  organs  of  inspiration 
and  expiration,  or  rather  I  should  say  the  chief — the  lungs. 

The  human  body  may  be  said  to  have  two  primary  organs  for  the 
assimilation  of  food — one  the  stomach,  and  the  other  the  lungs — the 
first  for  the  assimilation  of  solid  and  liquid  substances,  the  second  for 
the  assimilation  of  gaseous  substances.  The  lungs  may  be  briefly 
described  as  a  beautiful  mechanical  sponge,  intended  to  bring  the  atmo- 
spheric oxygen  into  contact  with  the  blood.  It  is  in  this  organ  that  the 
oxygen  combines  with,  and  is  carried  by  the  blood  through  the  body, 
generating  in  its  progress  the  so-called  animal  heat,  helping  to  build 
up  and  to  puU  down,  and  to  form  the  numerous  organic  compounds  so 
essential  to  the  working  of  our  economy.* 

How  excellently  has  Holmes  described  this  organ  and  its  functions : 

**  The  smooth  soft  air,  with  palse-lika  wares, 
Flows  murmuring  through  its  hidden  caves, 
Whose  streams  of  brightening  purple  rush, 
Fired  with  a  new  and  livelier  blush  ; 
While  all  their  burden  of  decay 
The  ebbing  current  steals  away, 
And  red  with  nature's  flame  they  start 
From  the  warm  fountains  of  the  heart.*' 

"  While  all  their  burthen  of  decay,  the  ebbing  current  steals  away,'* 
that  is,  the  blood  brings  back  a  large  part  of  the  waste  products  of  the 
body.  As  the  lungs  are  the  main  organs  for  the  absorption  of  the  sub- 
stances in  the  yaporous  condition,  so  they  are  the  main  organs  for  the 
elimination  of  substances  in  the  gaseous  form.  Oxygen,  a  substance 
absolutely  essential  to  our  existence,  is  absorbed  through  the  lungs, 
whilst  water  and  carbonic  acid,  and  a  small  proportion  of  ammonia,  are 
the  chief  exhalation. 

We  get  our  supply  of  oxygen  firom  the  air,  and  in  its  combination 
with  other  elements  which  it  finds  presented  to  it  in  our  body  produces 
those  numerous  chemical  changes  which  constitute  our  existence.  It  is 
the/HTm«m  mobile,  or  mainspring  of  our  life. 

The  oxygen,  when  in  the  body,  combines  with  the  hydrogen  and 
eazbon  presented  to  it,  and  gives  rise  to  the  animal  heat,  so  well  known 
to  yon  aU.  The  animal  heat  is  due  to  a  very  slow,  but  still  a  perfect 
combustion.  I  have  here  in  this  cylinder  a  mixture  of  hydrogen  and 
oxygen.  I  would  wish  you  to  observe  that  the  cylinder  is  quite  dry, 
the  gases  having  been  collected  over  mercury,  they  are  now  merely  two 
colourless  gases,  mechanically  mixed,  but  on  applying  a  light  the  two 

^  A  section  of  the  human  long,  the  arteries  injected  red,  and  the  veins  blue, 
was  projected  on  to  a  screen  by  the  electric  light. 
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combine,  with  an  explosion,  to  form  water.  The  aqueous  vapour  formed 
is  condensed  on  the  surface  of  the  cylinder  as  dew. 

Experiment, — A  mixture  of  hydrogen  and  oxygen  was  exploded  in 
a  dry  glass  cylinder. 

Exactly  a  similar  combustion  is  going  on  in  our  bodies,  only  gradu- 
ally, not  with  explosive  violence,  but  still  sufficiently  strong  and 
energetic  in  its  action  to  keep  up  a  temperature  of  100  degrees,  Eahr. 
or  about  40^  degrees  above  the  temperature  of  the  surrounding  atmo- 
sphere. 

I  shall  now  place  in  the  centre  of  this  spherical  mirror  a  freezing 
mixture,  and  shall  suspend  it  from  the  ceiling.  There  is  no  doubt  that 
by  this  means  I  shall  be  able  to  collect  the  hydrogen  that  you  aro 
burning  in  your  bodies,  and  pouring  out  of  your  lungs  on  its  surface  in 
the  form  of  dew.     In  a  short  time  some  drops  will  collect. 

Experiment, — A  freezing  mixture  was  placed  in  the  interior  of  a 
silvered  sphere,  suspended  from  the  ceiling. 

Now  I  will  take  you  on  with  me  to  consider  another  experiment. 
In  this  bell  glass  I  will  introduce  a  piece  of  lighted  charcoal.  The  bell 
glass  has  been  previously  fiUed  with  pure  oxygen  (you  must  bear  in 
mind  that  it  is  diluted  and  weakened  in  all  its  effects  as  we  meet  with 
it  in  the  atmosphere).  You  see  how  brilliantly  it  bums;  the  product 
is  what  is  familiarly  known  as  carbonic  acid ;  you  cannot  see  it,  because 
it  is  a  colourless  gas ;  but  by  applying  a  test,  which  we  have  here  in  this 
baryta  water,  we  get  an  indication  of  its  presence  at  once.  The  white 
substance  is  formed  by  the  combination  of  the  baryta  which  we  had  in 
solution  with  the  invisible  gas. 

Experiment, — A  piece  of  charcoal  was  burned  in  oxygen  and  baryta 
water  introduced  into  the  bell  jar. 

If  I  now  pass  the  breath  from  my  lungs  through  another  quantity  of 
this  clear  baryta  water,  I  shall  very  soon  get  an  indication  that  the 
same  process  is  going  on  in  my  body,  and  that  the  oxygen  absorbed  in 
the  lungs  is  slowly  burning  the  carbon  in  the  body,  and  producing 
carbonic  acid  ;  the  evidence  is  here,  in  this  white  precipitate  of  carbonate 
of  barinum,  which  is  collected  from  my  lungs. 

Experiment, — ^The  lecturer  passed  his  breath  for  some  time  through 
baryta  water. 

We  are  so  accustomed  to  talk  of  carbonic  acid  and  water  as  the 
exhalations  of  the  lungs,  that  there  is  a  popular  error  which  imagines 
that  these  are  the  only  two  products  :  such,  however,  is  not  the  fact. 

It  would  seem  from  recent  investigations  that  ammonia  is  always 
present,  and  that  it  is  only  conspicuous  in  its  absence  during  certain 
diseases;  therefore  we  can  come  to  no  other  conclusion  than  that  ammonia 
is  as  constant  an  exhalation  as  the  other  two  gases.  This  can  be  rendered 
evident  by  passing  the  breath  for  some  considerable  time  through  a  very 
delicate  test  that  we  have  for  ammonia ;  it  is  called  Nessler's  test.  In 
such  an  experiment  the  test  shows  a  very  slow,  but  a  gradual  darkening. 
It  would  be  a  waste  of  time  to  try  this  experiment  here,  because  it 
would  occupy  too  long  a  time  in  performing,  and  would  only  be  pcrcep- 
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tiUe  to  those  in  the  immediate  vicinity  of  the  lecturer.  I  will,  therefore, 
content  myself  in  showing  you  the  action  of  ammonia  upon  this  solution, 
which  goes  by  the  name  of  Nessler's  test.  I  have  a  glass  of  it  here; 
and  by  merely  inverting  this  beaker,  first  over  an  open  bottle  of  ammonia, 
snd  Uien  over  the  glass  of  test  solution,  you  will  observe  that  the  air 
is  sufficiently  contaminated  with  ammonia  to  produce  a  marked  change. 

BxperimerU. — ^A  beaker  was  first  held  over  the  mouth  of  a  bottle  of 
ammonia,  and  then  inserted  over  an  open  glass  of  Nessler's  teat. 

Many  other  effete  products  are  thus  given  off  from  the  lungs,  but  in 
quantities  so  small  that  it  is  difficult  to  say  much  about  them. 

Dr.  Angus  Smith,  and  other  authorities,  have  worked  assiduously  at  ^ 
this  part  of  our  subject,  and  yet  there  is  a  great  deal  to  be  done. 

It  is,  however,  more  with  the  ingesta  that  we  have  now  to  do. 
That  snbetanccs  other  than  permanent  gases  are  readily  absorbed  through 
the  capillaries  of  tiiie  lungs,  and  are  instantly  carried  through  the  body 
by  the  aid  of  the  blood,  there  can  be  no  doubt  If  a  whiff  of  SBther  is 
taken  into  the  lungs,  you  would  almost  immediately  feel  a  peculiar  dry- 
ness of  the  skin,  particularly  in  the  palms  of  the  hands.  The  smell  of 
ether  will  be  perceived  off  the  body  for  hours  afterwards,  and  this  will 
be  particularly  the  case  if  methylated  aether  (an  impure  kind  which 
has  a  peculiar  smell  of  its  own)  be  used.  Now,  it  is  evident  that  in 
such  a  case  the  aether  is  being  carried  by  the  blood  through  the  body, 
and  that  the  superfluous  amount,  or  what  escapes  decomposition  in  the 
body,  is  being  eliminated  through  the  skin.  There  is  another  liquid, 
called  nitrite  of  amyl,  a  whiff  of  which  will  increase  the  heart's  action 
to  such  an  extent  that  a  person  feeling  the  pulse  can  instantly  tell  when 
the  vapour  enters  the  lungs.  It  may  be  said  that  the  inhaling  of  a 
volatile  fluid  is  tantamount  to  the  absorption  of  permanent  gases,  and 
does  not  bear  upon  the  absorption  of  solids,  or  non- volatile  liquids ;  but 
I  hope  shortly  to  be  able  to  demonstrate,  by  a  series  of  experiments  I 
am  now  performing,  that  this  absorption  of  non-volatile  matter  in  the 
longs  is  a  fact.  The  experiments,  besides  being  incomplete,  would  be 
out  of  place  if  introduced  in  the  present  lecture.  Suffice  it  to  say  that 
they  are  attended  with  some  considerable  trouble,  becauFC  of  the 
difficulty  of  introducing  solid  substances  into  the  lungs. 

The  passage  of  gases  and  solids  in  solution  into  the  blood  through 
the  substance  of  the  capillary  tubes  in  the  lungs  is  easily  explained. 

The  experiment  upon  the  table  will  illustrate  the  mode  by  which 
gases  enter  into  the  blood.  The  experiment  simply  consists  of  a  beakeri 
the  mouth  of  which  has  been  tied  over  with  a  piece  of  animal  mem- 
brane, which  will,  in  a  coarse  manner,  represent  the  material  with 
which  the  capillary  vessels  are  formed.  This  beaker  was  placed  under 
the  bell  glass  some  few  days  ago  as  you  see  it  now,  the  bell  glass  being 
filled  witii  carbonic  acid,  which,  you  will  remember,  is  one  of  the  gases 
given  off  by  the  lungs.  Ton  will  observe  that  the  membrane,  which 
was  originally  tied  on  very  loosely,  is  now  almost  distended  to  burst- 
ing.   I  have  placed  a  beaker  tied  ovef  in  exactly  the  same  manner,  but 
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which  has  not  been  submitted  to  an  atmosphere  of  carbonic  add,  for 
comparison. 

^Specimens  illustrating  the  above  experiment  were  shown.] 

In  this  experiment  a  general  law  is  illustrated,  which  is,  that 
gases,  in  passing  through  a  porous  membrane,  have  different  rates  of 
diffusibility ;  or,  to  put  it  in  another  way,  the  gases  pass  through  the 
diaphragm  with  different  rapidities.  In  ^e  experiment  before  you,  I 
had  two  different  gases  separated  by  a  porous  animal  membrane ;  in 
the  beaker  there  was  atmospheric  air ;  outside,  or  in  the  bell  glass, 
there  was  carbonic  acid.  Now,  both  gases  passed  through  the  mem- 
brane, but  the  carbonic  acid  passed  into  the  beaker  much  faster  than 
the  atmospheric  air  passed  out  of  it ;  it,  therefore,  accumulated  in  the 
small  vessel  to  such  an  extent  as  to  produce  the  remarkable  distention 
that  we  have  observed. 

Liquids  in  the  same  manner  have  different  rates  of  diffusibility — that 
is  to  say,  some  substance  termed  crystalloids  pass  through  animal 
membranes  very  rapidly.  Here  is  another  experiment  that  will  illus- 
trate this  class  of  phenomena,  which  is  called  osmos,  or  liquid  diffu- 
sion. I  have  a  vessel  which  I  will  fill  with  a  coloured  liquid  solution, 
so  as  to  render  it  evident  to  your  sense  of  sight:  you  may  view  it  as  a 
bottle,  the  bottom  of  which  is  a  piece  of  membrane  similar  to  that  used 
in  the  first  experiment — the  other  end  is  a  long  tube.  Now,  I  shall 
place  the  whole  in  a  vessel  of  water,  and  you  will  observe  that  after 
a  short  time  the  coloured  liquid  will  gradually  rise  up  the  tube,  con- 
trary to  the  natural  laws  of  gravity.  *  The  explanation  I  have  to  give  is 
the  same  as  that  given  as  regards  the  gas.  The  water  in  the  outer  vessel 
passes  through  the  membrane,  not  because  there  are  any  holes  in  the 
diaphragm,  but  because  the  tissues  that  form  the  membrane  have  an 
affinity  for  the  water,  and  absorb  it  at  the  surface,  where  it  has  actual 
eontact ;  it  is  diffused  through  its  substance  to  the  other  side,  where  it 
comes  in  contact  again  with  a  liquid  which  has  an  affinity  for  water, 
and  which  takes  it  up,  there  being  an  unlimited  supply  of  water  to  fill 
its  place ;  thus  a  current,  as  it  were,  is  set  up  through  the  diaphragm. 
Now,  the  red  liquid  in  the  interior  is  alcohol,  that  passes  through  the 
membrane  also ;  but  the  current  that  is  set  up  in  this  opposite  direction 
is  not  so  powerful,  simply  because  the  membrane  has  not  the  attraction 
for  the  alcohol  that  it  has  for  the  water;  thus,  the  passage  in  of  the 
water  being  much  more  rapid  than  the  passage  out  of  the  alcohol, 
the  liquid  accumulates  in  the  interior  vessel,  and  marks  this  accumula- 
tion by  its  rise  in  the  tube. 

Experiment, — A  diffusion  apparatus,  charged  with  an  alcoholic 
solution  of  magenta,  was  placed  in  a  beaker  of  water. 

We  thus  see  that,  to  have  absorption  in  the  lungs,  it  is  not  abso- 
lutely necessary  to  have  the  bodies  in  a  gaseous  state ;  and  that,  there- 
fore, it  depends  more  upon  the  chemical  quality  of  the  substances 
passed  into  that  organ  than  their  physical  condition* 

I  am  now  merely  considering  atmospheric  dust  from  a  chemist's 
point  of  view ;  for,  although  in  extreme  and  extraordinary  cases  it  may 
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get  into  the  longs  in  snch  a  quantity  as  to  act  mechanicallj,  in  our 
ordinary  life  it  is  not  so.  The  coarser  particles  are  deposited  in  the 
muens  passagee  leading  to  those  parts,  and  the  lungs  are  also  protected 
by  the  epithelium  cilia ;  hut  that  the  finer  atmospheric  dust  does  enter 
and  leave  the  lungs,  is  capahle  of  demonstration. 

Bishop  Berkeley,  Bacon,  and  other  old  writers,  had  noticed  and 
ipeculated  upon  the  motes  that  float  in  the  air ;  hut  it  has  never  heen 
elearly  hrought  hefore  the  puhlic  until  the  late  experiments  of  Professor 
Tyndall,  who  has  opened  up  this  suhject  with  his  usual  felicity.  It 
id  a  simple  illustration  of  how  a  well-known  fact  may  he  shaped  into 
form  and  refined  hy  passing  through  the  crucihle  of  a  master  of  his 
science. 

By  atmospheric  dust,  then,  the  particles  are  specified  which  are 
imperceptihle  to  the  ordinary  eight,  hut  which  are  always  floating  at  a 
certain  altitude. 

A  strong  heam  of  sun,  or  other  light,  reveals  them,  hy  the  irre- 
golar  diaperaion  of  that  light  hy  the  solid  particles.  To  show  you  how 
•  easily  light  solid  particles  are  disseminated  through  the  air,  here  is  a 
Bunsen  burner  ;  it  is  merely  an  arrangement  hy  which  we  can  bum  a 
mixture  of  gas  and  air,  and  from  such  a  burner  we  get  a  nearly  non- 
luminous  flame.  It  would  be  even  less  luminous  but  for  the  atmo- 
spheric dust;  for  all  the  carbon,  or  solid  particles  of  the  gas,  are  consumed 
as  quickly  as  they  are  eliminated.  Tou  will  observe  that  by  striking 
the  table  with  this  old  book  out  of  the  library  I  can  at  once  increase 
the  luminosity,  by  raising  a  fine  cloud  of  dust  from  within  its  pages. 

[The  Bunsen  burner  was  lighted,  and  on  striking  the  table  with  the 
book  the  burner  immediately  gave  a  yellow  luminous  flame.] 

Now,  the  peculiar  appearance  of  the  flame  is  due  to  the  metal 
sodium,  which  is  present  in  almost  everything  with  which  we  have  to 
do.  It  is  present  as  the  compound  with  chlorine,  chloride  of  sodium, 
or  common  salt.  It  was  not  until  the  spectroscope  (that  instrument  of 
which  you  have  heard  so  much  in  this  theatre  lately)  came  into  use 
that  tius  sodium  was  found  to  be  a  constant  ingredient  of  our  atmo- 
sphere—-that  is  to  say,  we  cannot  examine  any  flame  with  the  spectro- 
scope but  what  we  shall  flnd  the  specific  marks  or  tests  for  sodium 
present.  This  is  not  due  to  the  flame,  for  all  flame  gives  it  when  burn- 
ing in  atmospheric  air,  but  it  is  due  to  the  dust  which  falls  into  the 
flame.  As  Professor  Tyndall  happily  expresses  it,  these  light  particles 
of  dust  act  as  the  rafts  to  carry  about  the  sodium.  The  presence  of 
sodium  is  known  by  a  yellow  line  or  lines  appearing  in  the  yellow  part 
of  the  spectrum.  I  will  project  the  spectrum  of  the  Bunsen  flame  on 
the  screen,  and,  although  the  line  is  not  very  distinct,  it  can  be  traced. 
It  is  only  present  in  very  small  quantities,  probably  less  than  37j^|y\nro 
of  a  millegramme  in  a  c.  c.  of  air. 

Experiment. — The  sodium  spectrum  was  thrown  upon  the  screen. 

I  will  illustrate  this  a  little  further.  In  this  dish  of  water  I  will  now 
throw  in  some  pieces  of  sodium.  The  sodium  is  the  metallic  part  of  soda, 
which  you  all  know.     The  metal  has  so  great  an  affinity  for  oxygen, 
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that  when  I  throw  it  into  the  water  it  tears  it  away  from  the  water, 
which,  you  will  rememher,  is  formed  of  oxygen  and  hydrogen.  It 
forms  therewith  the  oxide,  or  soda,  and  liberates  hydrogen  gas,  the 
action  being  at  the  same  time  so  energetic  that  we  get  a  combustion  of 
the  latter ;  but  the  hydrogen  is  burning  amidst  the  vapour  of  sodionu 
and  thus  you  have  the  characteristic  yellow  flame  beautifully  shown. 
The  following  equation  represents  the  reaction  : — 

Water.        Sodium.      Hydrate  of  Sodium.        Hydrogen. 

Experiment, — Sodium  was  thrown  on  to  gum  water. 

And  now  I  would  wish  you  to  observe  that  the  Bunsen  burner  is 
burning  with  a  bright  yellow  flame,  although  at  the  other  end  of  the 
theatre,  some  distance  from  the  burning  sodium.  The  spectrum 
now  shows  the  yellow  flame  vividly.  The  colour  does  not,  however, 
immediately  appear :  it  is  only  after  a  few  seconds,  and  when  the  con- 
densed particles  of  sodium  vapour  begin  to  fall,  that  we  get  the  yellow 
flame.  The  vapour  is  not  volatile,  but  is  carried  mechanically.  This 
experiment  wiU  illustrate  how  these  non-volatile  particles  may  be 
carried  on  the  organic  rafts  floating  in  the  air.  It  will  be  some  con* 
siderable  time  before  the  spectroscope  even  shows  a  subsidence  of  the 
BoUd  particles  of  soda,  of  which  this  room  is  now  full.  You  are  now 
breathing  this  sodium  into  your  lungs ;  butj  as  it  is  not  a  deleterious 
substance  in  such  quantities,  you  need  not  be  alarmed. 

I  will  now  pass  across  the  theatre  abeam  of  the  electric  light;  and, 
if  you  will  look  attentively,  you  will  observe  the  particles  of  dust 
floating  therein.  It  is  not  always  the  most  flashy  experiment  that  is 
the  most  instructive.  I  have  no  doubt  that  many  of  you  have  seen  the 
electric  light  before,  but  have  passed  unheeded  by  the  many  curious 
things  it  reveals ;  therefore  I  do  not  think  you  will  grudge  Uie  credit 
that  is  due  to  a  great  man  for  thinking  for  you.  If  this  suspended 
atmospheric  dust  was  known,  it  was  not  until  Professor  Tyndall  and 
one  or  two  others,  clever  men,  had  put  their  stamp  upon  it,  that  its 
organic  character,  and  many  other  points  in  connexion  with  it,  were 
elicited  and  placed  on  record  as  established  facts. 

One  of  the  points  which  Professor  Tyndall  has  established  is,  that 
this  atmospheric  dust  is  almost  entirely  of  organic  origin,  which  fact  is 
easily  and  beautifully  illustrated  by  experiment  I  will  pass  a  beam  of 
electric  light  down  this  glass  tube.  Tyndall  calls  this  his  experimental 
tube,  and  originally  used  it  for  other  purposes  than  those  I  am  now 
about  to  describe.  You  will  observe  that  the  beam  of  light  is  per- 
petuated through  the  whole  length  of  the  tube,  simply  because  the  tube 
IS  filled  with  atmospheric  dust  contained  in  the  air.  This  tube  is  closed 
at  the  two  ends  by  plates  of  glass :  whilst  at  one  end  there  is  an  arrange- 
ment by  which  we  can  exhaust  the  air,  the  other  is  connected  with  a 
platinum  tube,  which  we  can  heat  red-hot.  Now,  you  will  observe 
that,  as  the  air  is  drawn  out  of  the  tube,  it  is  replaced  by  air  which  has 
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to  pass  thiongh  the  platmnm,  which  gets  hotter  and  hotter.  The  tube 
first  gradmilly  fills  with  clouds — ^what  are  they  ?  The  clouds  are  pro- 
duced firom  the  imperfect  combustion  of  the  organic  matter  that  con- 
stitutes the  atmospheric  dust ;  but  as  this  organic  matter  is  destroyed, 
darkness  gradually  fills  the  tube.  The  dust  is  all  burnt,  and  there  are 
BO  solid  particles  for  the  light  to  infringe  upon.  The  tube  is,  as 
Tyndall  calls  it,  "  optically  empty."  Now,  here  is  an  important,  valu- 
ab]e»  and  beautiful  experiment—no  fireworks,  but  something  even  more 
insbnctiye  in  the  darkness. 

The  combustion  may  be  also  illustrated  by  simply  holding  a  Bunsen 
burner  beneath  the  beam,  when  coils  and  wreaths  of  what  would  appear 
to  be  dense  black  smoke  will  be  observed ;  but  it  is  not  smoke,  but  the 
steam  of  dear  air  rising  through  the  pencil  of  lighted  dust.  That  this 
is  fu4  smoke,  the  following  experiment  will  illustrate : — If  the  Bunsen 
burner  is  placed  beneath  the  beam,  and  a  second  beam  of  strong  light 
be  thrown  across  the  first  one,  an  image  of  the  waves  of  heated  air 
rising  in  fanciful  convolutions  may  be  easily  traced  upon  the  screen ; 
but  although  the  movement  of  the  air  can  be  thus  easily  traced,  all  is 
seen  to  be  perfectly  transparent.  Such  is  not  the  case,  however,  if  we 
introduce  a  piece  of  burning  brown  paper  in  the  field,  the  smoke  of 
which  immediately  appears  in  inky  distinctness  from  the  opacity  of  the 
particles  of  carbon  of  which  it  is  composed. 

[The  experiments,  as  detailed,  were  performed.] 

Having  demonstrated  that  the  ordinary  atmosphere  is  filled  with 
organic  dust,  it  will  be  necessary  to  show  you  that  the  quantity  and 
quality  may  vary  considerably  according  to  the  locality.  It  is  self- 
evident  as  regards  the  quantity,  that,  in  spite  of  the  extreme  lightness 
of  these  particles,  they  will  gradually  subside  and  settle  down,  and 
a  pure  atmosphere,  as  regards  motes,  is  attainable.  Even  in  the 
country,  however,  we  find  l^ese  motes.  There  may,  besides,  be  organic 
particles  even  too  fine  for  the  highest  powers  of  our  microscope,  or  the 
analysis  of  a  beam  of  sunlight. 

It,  however,  requires  the  constant  regurgitation  of  the  waves  of  air, 
from  the  movements  of  a  busy  city  or  shifting  winds,  to  keep  this  dust 
suspended. 

I  have  here  a  flask  which  has  been  placed  all  night  in  the  vaults  of 
St.  Michan's  Church.  These  vaults  possess  great  interest  to  me,  as 
they  are  old  friends  of  mine.*  The  vaults  are  so  dry,  and  absorb 
moisture  so  rapidly,  that  all  the  bodies  that  are  placed  in  them  are 
converted  into  natural  mummies.  There  are  specimens,  centuries  old, 
that  are  as  perfect  as  the  day  they  were  placed  there,  except  that  the 
fl^h  isjconverted  into  parchjnent. 

In  these  subterranean  vaults  there  is  a  long  passage,  closed  by  an 
mm  door ;  and  when  this  passage  is  closed,  there  is  nothing  but  the  still- 


NAturally  formed  mummies.—''  Pall  Mall  Gazette,"  September  6,  1866. 
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no88  of  death.  What  could  be  more  appropriate  for  an  experiment  ? 
This  flask  which  we  have  here  was  first  exhausted,  and  then  opened 
in  an  inverted  position  in  the  vaults.  After  some  time  it  was  removed, 
taking  the  precaution,  however,  to  close  it  before  it  was  removed.  On 
placing  this  across  the  course  of  the  light,  it  is  found  to  be  optically 
empty ;  it  contains  no  dust,  although  it  had  been  in  a  place  where  every- 
thing was  dry  and  dusty ;  but  the  air  was  perfectly  still,  and  all  the 
motes  had  subsided ;  thus  we  see  that,  by  merely  placing  a  flask  that 
has  been  opened  in  a  certain  locality  across  the  beam  of  light,  we  can 
optically  analyze  it 

[A  flask  was  shown,  illustrating  the  subsidence  of  atmospheric  dust 
in  perfect  stillness.] 

Again,  as  we  ascend,  there  is  less  and  less  of  this  dust.     On  the 
high  mountains,  such  as  the  Alps,  the  air  is  found  to  be  nearly  pure. 

We  now  come  to  a  very  important  part — ^namely,  the  composition  of 
this  dust  The  composition  wiU  differ  much  according  to  the  locality ; 
but  large  cities  interest  us  most,  both  from  the  fact  that  the  dust 
abounds  in  such  localities,  and  because  it  comes  in  contact  with  more 
lungs.  In  such  cities  the  dust  contains  larger  quantities  of  matter  out 
of  place  (dirt)  than  other  localities.  It  mainly  or  almost  entirely  con- 
sists of  stable  manure,  in  a  finely  comminuted  condition,  with  germs 
and  other  products  arising  from  the  fermentation  connected  therewith. 
In  1866,  the  cholera  year,  1  published  analyses  of  the  street  dusts  of 
Dublin,  taken  from  Qrafton  and  other  streets,  and  drew  particular 
attention  to  the  importance  of  this  subject,  as  bearing  upon  sanitary 
matters.  Next  year  Dr.  Letheby  wrote  upon  the  same  subject,  in 
connexion  with  the  mud  and  dust  of  London,  and  also  gave  analyses  of 
them.  I  now  place  before  you  the  results  of  some  analyses  recently 
made  for  this  lecture : — 

GRAFTON-STREET. 

Dust  dried  at  212  Fahrt. 
Containing — 

Organic  matter,      ....     31  percent 

Carbon, 43*7 

Nitrogen, 1*07 


CAB  VrAm>,    NASSAU- STREET. 

Containing — 

Organic  matter,      ....    45         percent 

Carbon, 67-5 

Nitrogen, 21 

Ammonia,  trace. 
Nitrates,  trace. 
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These  dusts,  if  left  in  a  damp  condition,  after  some  days  become 
alkaline,  and  evolve  ammonia ;  when  first  procured,  they  are  fiantly  acid, 
and  contain  little  or  no  ammonia ;  this,  however,  does  not  always 
apply  to  cab  stands,  the  mud  and  dirt  of  which  is  generally  in  a  pro- 
gressed state  of  decomposition ;  they  are  most  mischievous  spots,  and 
require  a  great  deal  of  supervision.  This  disagreeable  matter  is  all  well 
ground  down  by  the  wheels  of  the  cabs  on  the  paving  stones.  If  we 
take  into  consideration  the  fact  that,  over  Carlisle  Bridge  alone  we 
have  a  milling  power  that  would  grind  many  barrels  of  com  per  diem^ 
▼e  see  how  well  this  organic  matter  is  prepared  to  work  mischief,  if  it 
is  capable  of  doing  so.  The  street  dust  becomes  the  pabulum,  or  stock 
in  trade,  of  the  atmospheric  dust ;  and  when  we  consider  the  large 
amount  of  animal  matter  of  the  worst  description  that  \&  spread  out  for 
the  play  of  the  breezes,  the  quality  of  the  organic  matter  of  our  atmos- 
phere can  be  well  appreciated.  That  the  great  supply  of  this  organic 
matter  is  gotten  from  the  street  dust,  is  borne  out  by  the  microscopic  and 
other  researches  of  I>r.  Angus  Smith.*  These  floating  particles  may  be 
viewed  as  the  carriers  of  zymotic  diseases,  or  those  started  by  fer- 
ments. 

Disease  is  simply  a  matter  of  chemical  change  produced,  in 
many  cases,  by  the  direct  action  of  a  ferment  M.  Pasteur,  proved, 
maay  years  since,  that  if  a  flaEk  of  putrescible  matter  were  closed 
after  being  filled  with  air  that  had  passed  through  red  hot  tubes, 
we  get  no  fermentation.  Why?  Professor  Tyndall's  experiments  ex- 
plain this  phenomenon ;  the  germs  of  fermentation  cpntained  in  the  air 
have  been  destroyed.  M.  Pasteurs  had  done  to  the  air  entering  the 
flask  what  was  done  some  short  time  since  to  the  air  entering  the  tube. 
The  germs  were  burnt  up.  Here  are  specimens  of  soup  and  milk  some 
two  months  old,  and  yet,  when  opened  to-day,  quite  fresh  and  good ;  but 
the  most  curious  part  of  this  is  the  fact  that  they  were  simply  closed 
with  prepared  cotton  wool.  Each  specimen  was  boiled  in  its  respective 
flask,  to  destroy  any  germs  that  might  be  in  them,  and  closed  whilst 
boiling,  but  now  they  have  been  once  opened  fermentation  would  set 
in,  for  the  atmospheric  dust  would  enter  with  the  air. 

*  '*  On  Organic  Matter  in  the  Air/'  by  Dr.  Anf^is  Smith.  Microscopic  appearance 
•nd  nibatanoes  oheerred  in  water  shaken  with  the  air,  enclosed  in  a  bottle  of  a  capacity 
of  4*99  c  c,  the  bottle  beinf;  shaken  with  the  same  water,  but  refilled  with  air  600  times. 
Amongst  other  object-s  the  following  are  noted  as  the  principal : — *'  First,  obsenratioDsfor 
linng  or£;anisms  were  noticed ;  but  it  was  afterwards  prored  that  the  germs  of  plant  and 
animal  life  were  (here ;"  *'  spores  and  sporidia  appeared  in  numbers  ;**  reticulated  bodies 
reiembling  the  particles  so  abundant  in  coal ;  **fragfMni8  of  V9getatum  ruenUtling  m 
ttmcturtkay  and  »traw,  and  hay  teeds,  and  some  extremely  thin  and  transparent  tissues 
showing  no  structure,"  '*  a  few  hairs  and  leaves  of  plants,  and  fibres  similar  in  appearance 
to  flax,*'  cotton  fiUments,"  ''  stareh, "  &c.,  &c.  **  For  the  purpose  of  obtaining  a  rough 
approximation  of  the  number  of  spores  or  germs  of  organic  matter,  I  measured  a  quan- 
tity in  the  pipette,  and  found  it  contained  160  drops  of  the  size  used  in  each  ezamina- 
tino.  Now,  as  I  hare  previously  stated,  that  in  each  drop  there  were  about  260,000  of 
the«e  spores,  and,  as  there  were  160  drops,  the  sum  reaches  the  startling  number  of  87( 
luillions. 
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[^Speetmens  of  soup  and  milk  which  had  been  boiled  in  the  flasks 
were  shown.] 

One  of  the  practical  applications  of  these  and  similar  experiments  has 
been  wonderfully  developed  by  Professor  Lister,  of  Edinburgh.  To  use 
his  own  words,  it  is  a  system  of  treatment  which  consists  of  such 
management  of  surgical  cases  as  shall  effectually  prevent  the  occurrence 
of  putrefaction  in  the  parts  concerned.  "  When  this  is  really  secured, 
surgery  becomes  something  totally  different  from  what  it  used  to  be  ; 
and  injuries  and  diseases  formerly  regarded  as  most  formidable,  or  even 
hopeless,  advance  quietly  and  surely  towards  recovery.  Of  this  system, 
the  germ  theory  of  putrefaction  is  the  pole  star,  which  will  guide  you 
safely  through  what  would  otherwise  be  a  navigation  of  hopeless  diffi- 
culty." *'  The  germ  theory  declares  that  the  putrefaction  of  organic 
substances  under  atmospheric  influence  is  not  effected,  as  used  to  be  sup- 
posed, by  the  oxygen  of  the  air,  but  by  living  organisms  developed  from 
the  germs  floating  in  the  atmosphere  as  constituents  of  its  dust."*  In 
speaking  in  the  same  lecture  of  these  floating  germs,  the  same  author 
says,  if  a  ray  of  sunlight  were  to  shoot  through  this  room,  we  should 
see  the  sunbeam  peopled  with  motes  to  the  naked  eye.  But  the  par- 
ticles are  gross  indeed,  compared  with  the  sporules  of  such  a  fungus 
(capable  of  producing  fermentation).  Some  of  them  are  complicated 
organic  structures,  such  as  pieces  of  hair  or  vegetable  flbre ;  and  if  these 
are  suspended  in  the  air,  still  more  must  microscopic  spores  be  so, 
though  their  extreme  minuteness  makes  it  less  easy  to  distinguish  them 
from  particles  of  inorganic  matter. 

Space  will  not  permit  me  to  go  into  Professor  Lister's  line  of  inves- 
tigation at  present ;  but,  in  conclusion,  I  may  remark  that  by  a  careful 
and  well-considered  system  of  antiseptic  treatment,  which  is  based  upon 
the  scientific  consideration  of  the  germ  theory,  hospital  gangrene,  and 
such  like  diseases  are  said  to  be  almost  unknown  in  the  institution  with 
which  he  is  connected. 

As  regards  the  dust  eliminated  during  the  different  processes  of 
trades,  I  have  only  one  or  two  remarks  to  make.  In  most  cases  thej 
act  chemically,  but  many  cases  are  known  where  they  shorten  life  merely 
by  the  mechanical  entrance  of  particles  into  the  lungs.  Where  we  find 
coarse  and  heavy  particles,  such  as  iron,  and  such  glutinous  particles  as 
flour,  passing  through  the  protective  passages  into  the  lungs  there  is 
nothing  wonderful  in  spores,  250,000  of  which  have  been  seen  in  one 
drop  of  water  passing,  particularly  when  such  motes  are  found  to  pass 
and  bubble  through  vessels  containing  sulphuric  acid  without  being 
stopped,  t  ^ 

•  Introductory  Lecture  delivered  io  the  University  of  Edinburgh,  November  8, 1869, 
by  J.  Lister,  F.  R.  S..  &c 

f  **  Two  tubes  were  placed  in  sncoession  in  the  path  of  the  dust,  the  one  containing 
fragments  of  glass,  wetted  with  concentrated  sulphuric  acid,  and  the  other  with  frag- 
ments of  marble,  welted  with  a  strong  solution  of  caustic  potash.  To  my  astonishment, 
the  germ  passed  through  both."— Professor  Tyndall  in  **  Dust  and  Diseases." 
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The  following  points  are  selected  from  letters  I  received  in  reply  to 
mj  queries  upon  this  part  of  mj  subject.  One  letter  runs  as  follows, 
and  refers  to  the  needle  grinders: — **  1  have  made  inquirieSi  and  find 
that  there  are  no  printed  statistics  published  of  the  effects  produced  on 
human  life  from  grinding  needles.  I  can  state,  from  the  results  of  mj 
own  observations,  that  the  lives  of  the  needle-pointers  have  been  pro* 
longed  at  least  twenty  years,  if  not  longer,  by  a  fan  having  been  adopted 
in  the  mills  several  years  since,  which  carries  away  the  dust  through 
an  underground  shaft  into  the  open  air :  the  men  also  wear  a  cover 
over  ihe  mouth.  Before  the  first-named  precaution  was  adopted,  how- 
ever, the  average  lives  of  these  men  would  be  about  thirty-five  years." 

**  Electro-plate  workers  use  lime  in  giving  a  *  colour*  to  the  silvered 
goods  in  the  process  of  *  buffing'  or  pohshing.  A  man  will  not  work 
at  the  buffing  with  the  lime  above  one  day  in  the  week,  and,  if  asked  to 
do  00,  immediately  gives  notice.'' 

There  is  a  great  deal  of  g^nding  in  the  manufacture  of  edge  tools, 
and  polished  iron  work  of  every  description ;  and  there  are  two  kinds 
of  grinders — the  wet  and  the  dry  grinders ;  the  first  suffer,  but  not 
nterly  so  much  as  the  latter,  who  ''buff"  or  polish  their  goods  with 
emery,  which  you  know  is  a  very  hard  mineral. 

It  is  also  curious  to  find  that  the  polishing  of  cast  iron  is  said  to  bo 
moeh  more  injurious  than  wrought,  or  even  steel.  The  sleeves  of  these 
men's  shirts  are  a  mass  of  iron  mould  from  wiping  the  perspiration 
off  their  faces. 

One  intellectual  man  said  that  workmen  could  not  afford  respirators, 
which  soon  became  filthy,  and  were  very  hot  and  uncomfortable  to  wear, 
and  made  them  feel  faint*  When  told  that  he  did  not  look  so  bad,  he 
said  that  at  one  time  he  was^very  ill,  but  was  much  better  now  (aged  32). 
His  doctor  had  told  him  hA  might  live  to  about  46 ;  his  fellow- workers 
died  about  40.  He  took  an  emetic  every  week.  Dr.  Sigerson  also 
states  that  scutch  milli«,  from  the  character  of  their  spiky  dust  are  human 
ilanghter  houses.  I/t.  Mapother  has  described  an  excellent  respirator 
for  working  men. 

Although  the  workman  is  sometimes  an  inconsiderate  being,  what 
does  he  not  suffer  in  the  cause  of  commerce,  and  how  careful  we  should 
be  in  legislating  justly  and  considerately  for  this  being,  who  offers  up 
as  a  sacrifice  so  many  precious  days  of  his  life  on  the  altar  of  mammon. 

As  regards  the  difficulty  in  intercepting  this  floating  matter,  Tyndall, 
in  mentioning  the  subject,  gives  cotton  wool  as  being  the  best  iiitercep- 
ter;  therefore  it  wiU  be  the  best  mechanical  purifier.  Ton  must 
remember  that  when  there  arfe  no  particles  of  dust,  there  is  no  continuity 
of  the  light.  The  following  experiment  of  Tyndall  will  illustrate  this 
in  another  manner.     I  have  here  an  ordinary  glass  shade,  and  I  will 

*  Probably  the  most  coDvenient  respirator  would  be  simply  something  in  the  fashion 
of  m  cigar  holder,  containing  a  little  cotton  wool,  and  the  lightest  possible  plug  of  cotton 
«ool  for  the  no9triIs,  held  on  by  wire ;  the  act  of  holding  the  first  in  the  lips  would  effec- 
toallT  close  the  mouth. 
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place  it  in  the  track  of  the  beam,  month  downwards.  The  track  can  be 
obserred  passing  through  the  shade ;  bat  if  I  let  pure  hydrogen  gaa 
enter  the  shade  from  the  top  downwards,  this  gas  being  much  lighter 
than  ordinary  air,  it  gradusdly  displaces  it.  Hydrogen  is  a  metal  in  a 
gaseous  state,  and  is  the  lightest  substance  known.  As  soon  as  it  oc- 
cupies the  space  crossed  by  the  beam  the  luminous  trace  is  obliterated. 
Here  we  have  the  same  results,  or  darkness  produced  as  when  we  burnt 
up  the  motes. 

Experiment — Hydrogen  gas  was  pressed  up  into  a  gas  jar  until  the 
atmospheric  air  was  displaced,  the  beam  at  the  same  time  passing 
through  the  shade ;  after  some  time  the  outline  of  the  jar  was  cut  out  in 
blackness 

Having  thus  reminded  you  of  the  optical  appearance  that  is  produced 
by  placing  pure  air  or  gas  into  the  track  of  the  beam,  you  will  under* 
stand  the  experiments  which  illustrate  the  effects  of  cotton-wool  as  a 
fitting  medium,  as  detailed  by  Professor  Tyndall.  ''  I  fill  my  lungs  with 
ordinary  air,  and  breathe  through  a  glass  tube  across  the  electric  beam. 
The  condensation  of  the  aqueous  vapour  of  the  breath  is  shown  by  the 
formation  of  a  luminous  white  cloud  of  delicate  texture.  It  is  necessafy 
to  abolish  this  cloud  by  heating  this  tube :  when  this  is  done,  the 
luminous  track  of  the  beam  is  uninterrupted,  the  dust  from  the  lungs 
makes  good  the  particles  displaced.  But  after  a  time  an  obscure  disk 
appears  upon  the  beam,  the  darkness  of  which  increases,  until  finally 
towards  the  end  of  the  expiration,  the  beam  is,  as  it  were,  pierced  by  an 
intense  black  hole,  in  which  no  particles  whatever  can  be  discovered. 
The  air,  in  fact,  has  so  lodged  its  motes  within  the  passages  of  the  lungs 
as  to  render  the  last  portions  of  the  expired  air  absolutely  free  from 
suspended  matter. 

**  I  now  empty  my  lungs  as  perfectly  as  possible,  and,  placing  a  hand- 
ful of  cotton  wool  against  my  mouth  and  nostrils,  inhale  tlm>ugh  it. 
On  expiring  the  air  through  tiie  glass  tube,  its  freedom  from  floating 
matter  is  at  once  manifested.  From  the  beginning  of  the  expiration 
the  beam  is  pierced  by  a  black  aperture." 

Before  concluding  this  rather  meagre  account  of  so  important  a 
subject,  I  would  wish  to  add  a  few  words  as  regards  the  merit  and 
bearing  of  the  question  generally.  Because  we  have  had  it  strikingly 
placed  before  us  that  we  are  constantly  inhaling  dust,  we  are  not  neces- 
sarily to  work  ourselves  into  a  dust  mania;  but,  on  the  other  hand,  we 
should  not  be  callous  to  the  danger  that  may  arise  from  such  a  quarter. 

You  know,  perhaps,  Voltaire's  remarks  when  he  was  told  that  coffee 
was  a  slow  poison — '*  You  are  right,  my  friend;  it  is  slow,  and  horribly 
slow.  I  have  been  drinking  it  more  than  seventy  years,  and  it  has  not 
killed  me  yet.''  Well,  Yoltaire  was  a  sceptical  kind  of  a  man,  but  we 
must  not  be  too  sceptical,  for  dust  may  be  harmless,  very  slow  poison, 
and  sometimes  such  a  poison  that  no  human  efforts  could  stay  its 
power. 

I  remember  a  very  clever  article  appearing  in  one  of  the  papers  some 
years  since  upon  the  change  of  matter,  in  which  the  author  showed  that 
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tiie  nnmber  of  persons  who  had  existed  upon  our  globe  would,  on  calcula- 
tion, be  five  persons  to  every  sqaare  foot  of  earth;  so  that  the  earth  was 
cue  yast  cemetery,  the  whole  surface  of  the  globe  having  been  dug  over 
128  times  to  bury  its  dead — that 

"  There's  not  ft  dust  that  fioati  on  air 
But  once  wai  living  man." 

Now,  such  a  notion  would  not  be  pleasant ;  and,  however  clever  such 
writing  may  be,  it  is  but  the  hyperbole  of  science — simply  a  poetical 
license.  We  are  not  breathing  the  dust  of  our  forefathers;  it  is 
changed,  and  is  constantly  changing.  We  are  consuming  oxygen, 
hydrogen,  carbon,  and  other  substances;  but  the  oxygen,  when  it 
enters  into  my  system,  and  combines  with  the  products  it  already 
finds  there,  is  no  longer  oxygen ;  its  entity  is  destroyed,  and  it  exists  as 
another  compound.  In  &ct,  our  bodily  existence  on  earth  may  be 
viewed  as  typical  of  the  interchange  of  chemical  molecules  generally ; 
and,  whilst  we  are  tied  to  these  chemical  atoms,  let  us  hope  that 
we  may  use  them  to  our  own  honour,,  and  to  the  advantage  of  our 
ftlow-creatures. 


IV. — On  some  Recent  Advances  in  Comparative  and  Homological 
Anatomy.  By  Axkx.  Macaltstbr,  Professor  of  Zoology,  and 
Director  of  the  Museum,  University  of  Dublin ;  Honorary 
Professor  of  Anatomy,  Eoyal  Dublin  Society. 

[Read  February  20,  1871] 

Iir  addressing  a  mixed  audience  I  am  fully  aware  that  few  subjects 
give  so  little  promise  of  interest  as  Anatomy ;  but  the  cause  of  this 
nnpopularity  is  often  rather  in  the  anatomist  than  in  his  science.  In 
the  studying  of  this  branch  of  knowledge  we  require  to  be  most  labo- 
riously minute,  and  hence  are  liable  to  dwell  too  long  on  particulars,  and 
possibly  too  little  on  generalizations,  and  thus  anatomical  descriptions 
become  often  painfully  prolix.  The  anatomist  is  too  often  like  a  miner 
detaching  and  hewing  out  separate  stones  of  fact  from  the  quarries  in 
the  world  of  nature,  while  he  should  rather  be  like  an  explorer  of 
unknown  regions,  following  the  courses  of  masonry  and  the  colonnades 
of  pillars  in  the  great  temple  of  trutb,  that  he  may  be  able  to  describe 
not  only  their  individual  characters,  but  their  relations  one  to  another 
as  well  as  to  the  whole  of  which  they  are  a  part.  And,  in  truth,  the 
scientific  anatomist  is  just  such  an  explorer  introduced  into  an  unknown 
r^on,  and  he  has,  like  his  prototype,  the  historian  or  archaeologist,  to 
eoUect  the  scattered  facts  which  lie  around  him,  to  seek  for  Rosetta 
stones  and  other  similar  guides,  whereby  he,  like  another  Grotefend  or 
Cbampollion,  may,  in  the  first  instance,  frame  his  alphabet,  and  then 
set  himself  to  work  to  decipher  the  inscriptions,  those  secrets  which  lie 
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around  him  hidden  in  every  organized  frame.  He  has  to  cull  from 
these  the  materials  for  a  history  of  the  living  forms  which  are  his 
study. 

When  we  enter  upon  our  study  of  the  details  of  animal  form  and 
stracture  we  feel  in  relation  to  them  as  the  traveller  does  when  he  views 
the  Egyptian  Pyramids,  and  the  same  questions  will  occur  to  the  minds 
of  both  under  these  conditions.  Our  principle  of  curiosity  prompts  us 
to  inquire  among  other  things — who  was  the  builder  ?  why  was  it 
built  ?  and  how  was  such  a  stupendous  work  accomplished  ?  In  limine, 
I  take  it  for  granted  that  none  here  will  question  that  there  was  a 
framer  in  the  case  of  the  body,  just  as  no  rational  man  could  conceive 
of  the  pyramids  growing  without  a  builder,  and  therefore  I  will  not 
delay  in  the  consideration  of  this  point ;  but  granting  as  we  all  do  the 
existence  of  a  Creator,  we  are  brought  face  to  face  with  the  other  two 
questions,  and  it  is  the  business  of  science  to  search  after  their  correct 
answers.  "VVhy  were  these  various  structures  built  up  as  we  find  them  ? 
and  how  were  they  brought  to  their  present  condition  ?  We  need  not 
expect  to  find  the  solutions  of  these  questions  easier  in  the  case  of  the 
organized  world  than  it  is  in  the  instance  of  the  Pyramids;  for  if  il% 
cannot  as  yet  with  certainty  unravel  the  history  of  an  event  which  only- 
occurred  a  few  thousand  years  ago,  how  can  we  expect  to  interpret 
with  ease  that  vastly  older  history  which  began  with  the  dawn  of 
creation  ?  And  if  the  question  of  the  method  of  the  building  of  the 
Pyramids  be  yet  an  enigma  (even  though  that  work  must  have  been 
accomplished  by  the  few  and  feeble  means  at  man's  disposal),  how 
much  greater  the  difficulty  that  besets  us  when  we  attempt  to  pene- 
trate the  mystery  surrounding  the  plans  of  Him  who,  being  a  Creator, 
must  have  a  limitless  range  of  means  at  His  command.  Still  this  ex- 
pected difficulty  should  not  daunt  us  in  this  which  is  a  legitimate 
pursuit,  as  it  is  one  of  the  highest  employments  in  which  the  human 
mind  can  take  part,  to  search  out  the  works  of  nature  and  to  seek  after 
the  truths  which  lie  hidden  in  them.  In  two  directions,  then,  we  may 
pursue  our  investigations,  for  we  have  two  prominent  questions  to 
answer.  We  may  strive  to  decipher  the  why,  and  thus  occupy  our 
minds  with  the  considerations  of  Teleology,  or  confining  ourselves 
exclusively  to  the  question  of  method  and  order,  we  may  endeavour  to 
unloose  the  many  tangled  and  puzzling  knots  of  Morphology. 

We  may  remark  here  that  these  two  lines  of  study,  though  different, 
are  by  no  means  hostile,  though  their  incompatibility  has  been  too 
often  assumed,  especially  by  those  who  profess  to  belong  to  the  advanced 
school  of  naturalists ;  but,  as  Professor  Huxley  has  most  admirably 
stated,  in  his  Hunterian  Lectures  for  1869,  Teleology  is  perfectly  com- 
patible with  any  of  the  ordinarily  received  theories  of  creation,  and  he 
who  pursues  the  study  of  Anatomy  from  a  teleological  point  of  view, 
may  be  confident  that  his  position  as  such  is  stable,  no  matter  whether 
he  bo  a  believer  in  evolution  or  in  separate  specific  creation.  We  need 
not  delay  to  cite  instances  in  illustration  of  this  proposition,  for  the  con- 
clusion commends  itself  to  us  all,  that  an  organ  is  no  more  fitted  for  the 
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fulfilment  of  its  function  when  at  once  brought  into  existence  as  a 
^>ecialized  part,  than  when  it  and  the  necessity  for  the  fiinction  have 
grown /lan'^MiMtf  iinder  the  influence  of  external  circumstances  (which  in 
themselTea  are  the  consequences  of  the  actions  of  those  forces  which 
the  Creator  imparted  to  his  universe  at  its  origin,  and  which  he 
sustains  in  operation). 

Into  questions  of  Teleology  I  do  not  intend  now  to  enter,  for  they, 
though  of  the  deepest  interest,  would  lead  us  from  the  line  of  facts  and 
deductions  which  I  desire  to  lay  before  you. 

The  science  of  Morphology  consists  of  two  main  divisions,  the  first 
of  which  deals  with  the  structural  arrangements  and  forms  of  animals, 
and  the  second  with  the  laws  of  formation  and  the  methods  of  develop- 
ment. The  former  branch  is  that  which  supplies  us  with  the  facts,  and 
from  these  as  data  we  reason  inductively  and  arrive  at  the  fundamental 
laws  of  form.  In  connexion  with  this  subject  it  is  marvellous  how 
many  questions  of  interest  there  are  opened  up  for  our  study :  how 
the  form  absolute  of  the  individual  is  produced;  what  relation  its 
parts  have  one  to  another;  the  relation  of  the  forms  of  groups  of 
aflimals  one  to  the  other ;  and  the  causes  of  these  resemblances  and  the 
natures  of  their  affinities. 

One  of  the  great  mysteries  which  it  is  the  business  of  morphology 
to  elucidate,  is  that  surrounding  the  origin  of  species,  and  in  approaching 
the  determination  of  such  a  vital  and  fundamental  point  in  Natural 
Science,  it  behoves  us  to  be  specially  particular  that  we  are  arguing  on 
sufficient  data,  and  that  we  are  pursuing  a  logical  method.  Here, 
especially,  we  should  suspend  judgment  until  we  have  laid  a  solid  and 
stable  foundation  of  premises  adequate  to  bear  conclusions  which  shall 
withstand  the  storm,  floods,  and  rain  of  prejudice  or  controversy. 

One  of  the  most  necessary  foundation  elements  upon  which  to  build 
such  a  superstructure  is  the  demonstration  of  the  presence  or  absence 
of  connecting  links  between  diverse  classes,  intermediate  forms  possess- 
ing some  of  the  characters  of  the  class  below,  together  with  the  essential 
distinguishing  marks  of  the  class  above.  That  such  forms  in  many 
cases  are  well  known  to  exist,  is  easily  seen  from  the  fact,  that  it  is 
almost  if  not  altogether  impossible  to  define  any  class,  order,  or  genus  in 
the  animal  kingdom  so  clearly  and  naturally  as  not  to  exclude  some 
members  which  should  be  in  it  or  to  include  some  which  should  not. 
Many  interesting  examples  of  these  have  been  recently  described,  some 
of  which,  like  Archseopteryic,  have  attracted  a  considerable  amount  of 
attention  from  comparative  anatomists.  Now,  there  are  two  sorts  of 
such  connecting  links,  in  some  cases  the  intermediary  characters  are 
apparent  at  first  sight  in  the  structure  of  the  adult  individual,  while 
in  others  we  require  to  know  the  series  of  changes  undergone  by  the 
animal  in  its  development,  some  of  which  resemble  the  metamorphoses 
of  the  creatures  of  another  class. 

Of  each  of  these  sorts  of  intermediate  organisms,  examples  have 
recently  been  published,  and  I  cannot  do  better  than  direct  your  atten- 
tion to  a  single  illustration  of  the  latter  sort,  referring  in  passing  to  the 
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non-tentaculated  Frotohydra  Leuckarti,  recently  discovered  by  Dr.  Greef 
of  Bonn,  in  the  sea- weed  and  diatom  slime  from  the  Ostend  oyster-park, 
as  an  example  of  the  first  kind  of  intermediate  form.    The  detailed  de- 
scription of  this  is  to  be  found  in  "  Siebold  und  Kolliker's  Zeitschrift " 
for  1870,  p.  36. 

As  an  example  of  a  connecting  link,  traceable  in  the  coarse  of 
the  embryonic  development  of  an  individual,  one  of  the  most  interest- 
ing that  has  hitherto  been  discovered,  and,  at  the  same  time,   one 
of  the  newest  in  the  order  of  discovery,  is  that  which  bears  on  the  rela- 
tionship of  embryonic  form  between  the  ascidian  molluscs  and  the  verte- 
brata.    From  the  time  of  Lamarck  the  two  great  divisions  of  animals — 
vetebrate  and  invertebrate — ^have  been  recognized  as  severed  from  each 
other  by  a  wide  and  impassable  chasm.    At  the  foot  of  the  vertebrate 
series  there  stands  a  creature  of  great  simplicity  of  organization — the 
Amphioxus  lanceolatus  of  Tarrell  ;  a  fish  with  no  appendicular  skele- 
ton, with  no  true  heart,  without  a  true  brain,  with  no  red  blood  cor- 
puscles, without  capacity  for  sight  or  hearing  ;  so  lowly  in  organiza- 
tion, that  the  zoologist,  Pallas,  referred  it  to  the  family  of  the  slugs,  but 
yet  a  true  vertebrate,  having  a  chorda  dorsalis,  a  bicavitary  body,  ohe 
cavity  being  neural,  and  the  other  haemal,    essential  characters  in 
which  all  vertebrate  animals  agree.   Through  the  researches  of  Betzius, 
Miiller,     Goodsir,    Kowalevsky,   and  Owsjannikow,    this  creature's 
anatomy  has  been  carefully  made  out,  and  its  developmental  changes 
have  been  traced.     In  1866  Kowalevsky  published  in  the  ''  Memoirs 
of  the  Imperial  Academy  of  Sciences  of  St.  Petersburg"  (vn  Serie, 
Tom.  X.,  No.  15),  a  memoir  on  the  development  of  simple  ascidians, 
in  which  several  new  and,  at  first  sight,  startling  facts  were  disclosed. 
Entering  into  the  labours  of  Milne -Edwards,  Van  Beneden,  Eolliker, 
and  Krohn,  this  observer  has  patiently  and  carefully  watched  the  pro- 
gress of  the  development  of  the  egg  of  these  lowly  molluscbids,  and 
has  recorded  and  figured  the  transformations  of  which  he  has  been  a 
witness ;  the  sum  of  which  may  be  briefly  stated  thus,  that  there  is 
not  a  character  supposed  to  be  essential  to  a  vertebrate  animal  which 
is  not  possessed  by  the  ascidian  larva ;  and  we  are  not  now  dependent 
alone  on  this  single,  though  competent,  witness,  for  these  remarkable 
facts,  which  were  foreshadowed  by  Krohn  ("  Miiller's  Archiv.,"  1852, 
p.  316),  and  elucidated  by  Kowalevsky,  have  been  confirmed  by  the 
observations  of  Professor  Kupffer,   of  Kiel  ("  Schultze's  Archiv.," 
1869,  and  1870).*     Kowalevsky  traced  the  development  of  the  ear- 
lier stages  in  the  eggs  of  Phallusia  mammillata  (Cuv.),  and  of  the 
latter  in  the  Ascidia  intestinalis  (Linn.).     The  first  changes  observed 
were  such  as  are  familiar  in  the  development  of  every  egg,  the  yolk 
cleaving  into  two,  four,  eight,   and  sixteen  masses,  and  this  division 


♦  Since  this  lecture  was  delivered  Kowalevsky  has  published  a  second  memoir  on 
the  subject  in  Schultze's  Archiv.,  1871 ;  but  I  saw  it  too  late  to  present  here  an  abstract 
of  its  contents. 
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increaaing  until  the  entire  mass  becomes  mulberry-like,  with  a  central 
cayitj  (cavity  of  Von  Baer)  (Fig.  2).  Soon  this,  when  viewed  in 
transTerae  secdon^  is  seen  to  present  a  sulcus,  which  becoming  deeper 
and  deeper  (Fig.  3),  gradually  closes,  until  its  orifice  appears  as  a 
mere  linear  slit  (Fig.  4).  After  certain  other  changes  along  the 
dorsal  border  of  the  bilaminar  embryo,  thus  constituted,  lateral  folds 
(Riickenwiilsten)  begin  to  rise,  bordering  a  linear  depression,  and  this 
becomes  gradually  deeper  (Fig.  5),  untH  the  folds  coalesce  over  it, 
except  at  the  anterior  end,  closing  in  a  second  or  neural  canal,  shown 
in  the  longitudinal  section  of  the  egg  (Fig.  6).  Here  is  also  seen 
another  structure — a  chain  of  cells  developed  external  to  those  at 
the  lower  dorsal  part  of  the  inner  cavity  wall;  this  "  zellenstrang" 
projects  ^Ito  the  hinder  end  of  the  embryo,  elongates,  and  becomes  the 
axis  of  the  tail  of  the  larva ;  its  situation  is  on  a  plane  between  the 
visceral  and  neural  canals.  Thus  it  forms  a  rudimental  notochord. 
And  hae  in  a  simple  condition  we  find  a  state  of  things  essentially 
similar  to  that  in  the  embryonic  Amphioxus — a  visceral  cavity,  a 
rudimental  notochord,  and  a  neural  canal  open  at  its  anterior  end, 
for  such  an  opening  Kowalevsky  found  in  the  embryo  of  the  Am- 
phioxus, and  figured  in  his  Paper  on  the  development  of  that  vertebrate 
(Taf.  n..  Fig.  23).  The  tail  becomes  incurved,  and  the  larva  in  section 
assumes  the  form  represented  in  Fig.  7.  Then  the  neural  cavity 
becomes  globular ;  the  incurvation  of  the  tail  increases,  the  alimen- 
tary canal  gradually  overtops  the  neural,  and  inclines  towards  that 
aspect  of  the  embryo.  In  the  intervals  between  the  notochordal  cells 
highly  refiracting  bodies  arise.  In  connexion  with  the  neural  cavity,  nerve 
odls,  and  the  ocular  and  auditory  organs  become  developed,  and  thus  from 
its  vertebrate  it  retrogrades  to  its  mollusc  condition  (Fig.  8).  Further 
than  this  we  need  not  trace  it;  for  we  have  seen  the  principal  points 
which  concern  us  here,  and  need  only  add,  that  this  resemblance  to 
the  vertebrate  structure  is  strengthened  by  the  observations  of  Fro* 
feasor  Kupfifer,  who  has  seen  the  prolongation  of  the  notochord  actually 
between  the  neural  and  visceral  cavities  in  the  Phallusia  canina,  and 
he  has  described  in  detail  the  development  of  the  nervous  system, 
adding  many  valuable  confirmations  and  additions  to  Kowalevsky'a 
original  work. 

This  is  a  new  field  opened  for  our  study,  and  much  valuable  and 
significant  information  may  be  expected  when  such  of  the  ascidians  as 
the  symmetrical  Pelonaia  are  traced  in  their  development ;  and  it  opens 
up  to  us  a  singular  train  of  thought  as  to  why  ascidians  should 
thus  temporarily  assume  vertebrate  characters  while  they  are  being 
developed. 

But,  as  we  have  already  indicated,  morphology  has  other  concerns 
beside  the  'elucidation  of  the  origin  of  species;  and  one  of  these, 
which  should  really  come  foremost  in  the  order  of  consideration,  is  the 
relation  of  the  various  parts  of  the  one  animal  to  each  other — a  relation 
which  is  the  foundation  of  the  difierent  symmetries  formed  in  nature. 
This  relationship  varies  in  the  difierent  groups  of  animals,  and  no 


40  Dh.  Macalist£R  on  Comparative 

branch  of  morphological  study  is  more  beautiful  and  interesting  than 
that  which  has  for  its  object  the  tracing  of  these  symmetries,  as  they 
gradually  glide  from  one  form  to  the  other.  In  the  simplest  of  animals, 
the  Monera,  the  organism  being  mere  Cy  todes,  masses  of  non-nucleated 
protoplasm,  no  symmetry  can  be  expected,  as  the  mass  is  homogeneous 
and  undifferentiated ;  but  in  the  separately  living  Lepocyta,  attempts 
at  regular  forms  are  commonly  to  be  found  ;  for  to  this  group  of  forms 
we  refer  such  creatures  as  the  Gromida,  Lieberkiihnia,  and  Ac  tin- 
phrys,  singly-celled  protoplasm  masses,  with  a  definite  and  oft^n 
regularly  symmetrical  form.  Of  true  cells,  with  wall  and  nucleus, 
most  animal  structures  are  made  up  in  some  way  or  other.  The 
simple  fusion  of  cells  produces  a  filament,  as  in  the  Torula,  pri- 
mitive muscle  bundle,  or  the  primitive  nerve  tube.  A  still  further 
degree  of  cell  union,  not  linear,  produces  homoplastic  tissues,  such  as 
the  frond  of  Phycoceris,  cartilage,  epidermis,  the  elements  in  this  case 
all  undergoing  a  similar  amount  of  change.  If,  however,  some  of  the 
cellular  elements  become  differentiated,  a  third  degree  of  complexity 
in  development  is  reached,  and  the  produced  organ  is  heteroplastic, 
filaments  and  tissues  of  various  kinds,  and  for  various  purposes,  being 
the  result — the  joints  of  Spirogyra,  nerve-cords,  bone  or  muscles,  as 
the  case  may  be.  A  group  of  similar  related  heteroplastic  organs  in 
any  body  forms  a  system,  and  a  group  of  dissimilar  heteroplastic  struc- 
tures associated  for  the  performance  of  any  one  function,  or  set  of 
functions,  composes  an  apparatus.  Now,  in  all  these  details  of  organic 
structure,  some  degree  of  symmetry  can  be  traced ;  but  we  are  con- 
cerned now  not  80  much  with  the  symmetry  of  the  elements  of  the 
animal  organs  or  apparatus,  but  with  the  relationships  and  symmetries  of 
the  animal  in  its  entirety.  Various  methods  of  relationship  may 
obtain  between  the  different  organs  making  up  the  individual.  The 
whole  animal  may  be  but  one  organ,  or  these  components  may  be 
radially  clustered  around  a  common  centre,  forming  a  single  somatome, 
whose  radial  elements  are  comparable,  and  may  be  distinguished  by 
the  name  of  antimera  (HsBckel);  or  a  series  of  such  groups  of  anti- 
mera  may  successionally  follow  each  other,  as  metamera  (HsBckel), 
or  these  definitely  combined,  may  make  up  a  persona,  or  individual 
(Hsckel).  ^ow,  in  the  persona,  we  may  regard  the  various  succession al 
parts  or  segments  as  related  to  each  other  genetically  in  the  manner  of 
a  chain  of  continuous  buds ;  hence  each  of  the  metameres  is  similar  to 
the  others  in  essence,  and  we  have  reason  to  expect  that  such  personsa 
will  consist  of  elements  which  are  comparable  one  with  the  other ;  and 
hence  we  find  that  in  the  largest  number  of  the  animals  constructed  on 
this  plan,  each  intermediate  segment  is  similar  to  its  predecessor  and 
successor;  thus  each  somite  of  a  crustacean  is,  in  its  elements  and -its 
appendages,  similar  to  its  neighbouring  metamere,  and  although  the 
parts  are  much  more  specialized  in  the  vertebrata,  yet,  even  in  this 
class,  a  metameric  relationship  between  the  successional  parts  of  the 
members  of  the  group  is  traceable.  On  no  other  ground  can  we  so 
easily  account  for  the  fact,  that,  in  nearly  all  vertebrates  there.is  trace- 
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able  a  aerial  homology  between  parts  arranged  in  order  from  before 
backwards. 

That  such  parts  as  the  fore  and  hind  limbs  of  vertebrate  animals 
are  related  to  each  other  has  long  been  recognized ;  but  how,  or  why, 
they  should  be  so  related,  has  been  a  vexed  question  which  has  long 
been  a  standing  morphological  puzzle.  That  this  subject  has  given 
rise  to  much  discussion,  and  has  been  frequently  studied,  we  may 
infer  from  the  fact,  that  at  least  two  score  papers  and  books  have 
been  written  either  directly  or  indirectly  on  it,  and  at  least  ten  theories 
of  relationship  have  been  proposed.  In  no  other  branch  of  morphology 
has  80  much  interest  been  excited  as  in  this  one  point  of  the  relationships 
of  the  limbs,  and  few  subjects  have  ever  been  so  much  darkened  by 
words  without  knowledge.  As  I  have  been  to  some  extent  responsible 
in  the  way  of  increasing  the  cumbrous  pile  of  writing  on  the  subject,  and 
as  my  investigations  of  the  past  three  years  have  led  me  considerably  to 
modify  the  opinions,  which  I  had  previoiuly  enunciated,  I  think  that, 
as  an  important  recent  advance  in  anatomy,  I  may  be  permitted 
to  call  your  attention  to  the  different  facts  which  have  led  me  to  adopt 
a  modified  view  on  the  subject,  and  to  give  in  detail  the  view  which, 
with  my  present  light,  I  think  to  be  most  in  accordance  with  morpho- 
logical fact. 

Into  the  question  of  why  thes^  appendicular  processes  fh)m  the 
middle  blastodermic  lamina  should  take  certain  constant  forms,  I  will 
not  enter,  because  I  do  not  believe  that  we  possess  any  positive  infor- 
mation on  this  subject ;  at  any  rate  I  would  have  nothing  but  coDJec- 
ture  or  hypothesis  to  offer,  and  with  this  I  do  not  think  it  would  be 
advisable  or  advantageous  to  occupy  your  time.  We  will,  therefore, 
assume  that  there  must  be  a  reason  why  there  should  be  a  definite 
method  of  growth. 

It  were  also  needless  for  me  to  recount  the  ways  by  which  different 
anthors  have  attempted  to  homologate  the  two  limbs.  Suffice  it  to  say, 
that  most  of  the  theories  were  based  upon  the  exclusive  consideration 
of  some  one  frust  or  other.  Yicq  D' Azyr  regarded  the  right  arm  and 
left  leg  as  homologous ;  Cruveilhier  believed  that  the  radius  and  ulna 
represented,  not  the  tibia  and  fibula  respectively,  but  that  the  former 
of  file  leg  bones  was  made  up  of  representatives  of  the  upper  part  of  the 
vfaia  and  the  lower  of  the  radius ;  while  Maclise,  Martens,  and  others, 
regard  the  humerus  as  representing  a  femur  which  has  been  twisted 
in  the  middle.  The  morphological  mistake  into  which  all  these  authors 
have  fallen,  is  that  of  studying  the  homologies  of  already  developed 
and  specialized  parts ;  whereas,  had  they  devoted  their  attention 
either  to  embryonic  structures,  or  the  limbs  in  their  least  differentiated 
forms,  they  must  have  seen  the  fallacy  of  their  opinions.  Let  us  now, 
in  comparing  the  fore  limb  with  the  hind,  endeavour  to  trace  them 
from  their  simplest  form,  that  we  may  lay  a  correct  foundation  for  a  true 
system  of  special  limb  homologies. 

The  simplest  form  in  which  we  find  the  limbs  is  in  that  of  a  hori- 
zontal ray  projecting  at  right  angles  from  the  body,  as  in  the  Ichthyo- 
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saurus  or  Plesiosaurus.  Here  we  find  from  the  shoulder  and  pelvis 
girdles  that  the  limb  passes  horizontally  outward,  with  all  its  parts  in 
the  one  right  line.  In  Siredon  we  see  a  somewhat  similar  arrangement; 
but  flexion  of  the  second  limb  joint  has  commenced,  and  in  most  of  the 
lacertians  and  crocodiles  we  find  that,  while  the  first  limb-bones  pass  out 
horizontally  at  right  angles  to  the  vertebrate  axis,  the  second  parallel 
pair  of  bones,  radius-ulna  and  tibia-fibula,  are  flexed  in  a  similar  direc> 
lion  on  the  primary  bone,  while  the  manus  and  pes  pass,  more  or  less, 
directly  outwards.  In  Proteus  anguinis  we  see  a  similar  flexure  at- 
tended with  an  additional  appearance — namely,  that  the  first  joint  is 
not  only  flexed,  but  the  whole  of  each  limb  is  rotated  backwards  through 
a  space  of  several  degrees.  In  the  higher  vertebrates  we  see  another 
stage  in  development,  for  the  whole  fore  limb  exhibits  a  slight  rotation 
backwards,  while  the  whole  hinder  limb  displays  an  opposite  rotation 
forwards,  and  in  the  great  majority  of  vertebrates  a  similar  series  of 
alterations  in  position  occur.  The  result  is,  that  in  these  animals  the 
surfaces  and  edges  of  the  limbs  are  not,  in  their  fully  developed  condi- 
tion, in  perfect  correspondence  with  each  other.  Thus  the  preaxial 
edge  of  the  limb  which  contains  the  great  toe,  tibia,  inner  condyle, 
and  lesser  trochanter  of  the  femur  is,  in  the  hinder  limb,  turned  inwards 
in  most  of  the  mammalia  and  birds,  while  the  post-axial  edge  is 
directed  outwards.  This  latter  includes  the  little  toe,  the  fibula,  outer 
femoral  condyle,  and  greater  trochanter. 

Occasionally,  however,  we  do  find  a  specialized  vertebrate  hinder 
limb,  not  thus  rotated,  for  instance,  in  the  bats,  as  in  Pteropus  Ed- 
ivardsiif  we  see  that  the  lesser  trochanter  (in  this  case  equal  to  the 
greater)  is  directed  forwards  and  outwards.  The  flexure  of  the  knee 
joint  is  in  a  backward  and  outward  direction  :  the  plantar  aspect  of 
the  foot  looks  forwards  and  inwards,  and  the  hallux  is  on  the  outer  side 
of  the  foot,  while  the  fibula  is  postero-intemal,  and  the  tibia  antero- 
extemal.  The  diflerence  between  this  limb,  then,  and  that  of  the  cat 
or  other  mammal,  is,  that  in  the  former  instance  the  limb  has  been 
rotated  outwards,  while  in  the  latter  it  is  rotated  inwards. 

In  the  fore  limb  we  notice  a  similar  set  of  changes ;  the 
limb  of  Proteus  or  Siredon  shows  the  preaxial  border  directed  for- 
wards, and  the  manus  directed  outwards.  In  Bradypus  tridactylus 
we  notice  the  limb  rotated  backwards,  while  the  manus,  retain- 
ing its  primitive  position,  has  the  fingers  flexed  forwards  for  the 
purposes  of  grasping.  Putting,  however,  an  animal  of  this  kind 
on  his  four  limbs  at  once  demonstrates  that  this  plan  would  be 
unsuitable  for  a  quadruped ;  and  as  any  one  may  prove  for  himself 
by  assuming  this  posture,  progression  on  the  whole  four  limbs  can  only 
be  satisfactorily  accomplished  by  rolling  the  radius  round  the  ulna 
until  the  forearm  is  in  a  condition  of  pronation,  when  the  two  bones 
are  related  to  each  other  like  the  two  strokes  of  the  letter  X  ;  and  in 
the  elephant  we  find  this,  to  be  the  relation  assumed  between  these  two 
bones.  In  other  mammals  the  radius  becomes  displaced  forwards,  and 
lies  in  front  of  the  ulna;  while  as  such  motions  as  pronation  and 
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sapin&tion  are  obviously  useless  in  ungulates,  in  the  majority  of  the 
hoofed  animals  the  ulna  is  only  present  in  rudiment  Thus  it  is  that  in 
the  fore  limb  of  a  man  holding  his  hand  supine,  the  pre-axial  margin 
oonsistingof  pollex,  radius,  ectocondyle,  and  greater  humeral  tuberosity 
is  directed  outward  (as  in  the  bat's  hind  limb  before  quoted),  while  the 
post-axial  edge  is  directed  inwards;  and  the  quadruped's  fore  limb  only 
departs  from  this  method  of  arrangement,  because  the  antecubital  portion 
has  its  pre-axial  edge  turned  inwards  by  pronation.  Bearing  these  ob- 
sermtions  in  mind,  we  can  have  no  difficulty  in  homologating  the  bones 
and  muscles  of  the  fore  arm  and  hand  to  those  of  the  Mnd  lunb,  which 
may  be  done  as  follows : 


Hamerus. 

Badius     .... 

mna        .... 

Scaphoid  ) 

Lunar       J        '         '         ' 

Cuneiform 

Pidfonn  .... 

Trapezium        •         • 

Trapezoid 

Os  magnum 

Fnciform 

Pronator  radii  teres  condyloidea 

Pronator  radii  teres  coronoidea 
Plexor  carpi  radialis 

Pahnaris  longus 
Flexor  carpi  ulnaris  . 
Flexor  digitorum  subUmis 


Flexor  digitorum  sublimis  radial  origin 

Flexor  digitorum  profundus 

Flexor  pollicis  longus 

Pronator  quadratus  . 

Supinator  longus 

Extensor  carpi  radialis  longus 

Extensor  carpi  radialis  brevis 

Extensor  digitorum  communis 

Extfflisor  minimi  digiti     . 
Extensor  carpi  ulnaris 
Extensor  ulnaris  quinti 
Supinator  brevis 
Extensor  ossis  metacarpi  pollicis 
Extensor  primi  intemodii  pollicis 


■  Femur. 

Tibia. 
:  Fibula. 

>  Astragalus  (Gegenbaiir. 

Os  calcis. 

Sesamoid. 

Entocuneiform. 

Mesocuneiform. 

Ectocuneiform. 

Cuboid. 

Gastrocnemius  externus, 
in  part 

PopUteus. 

Gastrocnemius  externus, 
in  part. 

Plantaris. 

Peroneus  longus. 

Flexor  digitorum  brevis 
+  soleuB  fibularis. 

Soleus  tibialis. 

Flexor  pollicis  longus. 

Flexor  digitorum  longus. 

Peroneocalcanean. 

Gastrocnemius  Intemus. 

Gastrocnemius  Intemus. 

Gastrocnemius  Intemus 

Extensor  digitorum  lon- 
gus. 

Peroneus  tertius. 

Peroneus  brevis. 

Peroneus  quinti. 

Tibialis  anticus. 
Extensor  primiintemodii 
hallucis 
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Extensor  secundi  intemodii  hallncis  •        .  =  Extensor    hallucis  pro- 

prioa 
Extensor  indicis  .        •        .  = 

Flexor  carpi  radialis  brevis  or  radio  carpeus  «  Tibialis  posticus. 

The  consideration  of  the  order  of  the  muscles  of  the  hand  will  be 
seen  hereafter.  The  credit  of  the  determination  of  these  positions  and 
their  relations  is  due  to  Mr.  Flower  and  Professor  Humphry. 

When  we  approach  the  homologation  of  the  elements  of  the  shoulder 
and  pelyic  girdles  to  which  the  limbs  are  attached,  we  find  ourselves  at 
once  involved  in  many  difficulties,  and  our  only  way  of  extrication  is 
by  endeavouring  to  get  some  settled  points  on  which  we  may  build, 
and  from  which  known  quantities  we  may  proceed  to  the  unknown. 
In  the  shoulder-girdle  we  have  two  clearly  defined  series,  the  scapidar 
and  the  coracoid  n^eeting  in  the  vicinity  of  the  shoulder  joint,  wlule  in 
the  pelvic  girdle  we  have  also  two  corresponding  series,  the  ilium  and 
the  ischio-pubic,  also  meeting  at  the  hip  joint ;  that  these  are  serially 
homologeouB  there  cannot  be  the  shadow  of  a  doubt.  Comparing  the 
coracoid  with  the  ischio-pubis,  we  find  the  latter  consists  of  two 
elements,  both  true  cartilage  bones,  and  endosteally  developed,  en- 
closing the  obturator  foramen,  while  the  former,  when  folly  deve- 
loped, as  in  the  frog,  also  consists  of  two  parts,  the  precoracoid  and  the 
coracoid,  often  separated  by  a  fenestra,  as  in  the  frog  or  the  ostrich. 
I  leave  out  of  account  the  clavicle,  a  true  membrane  bone,  developed 
by  parostosis,  and  whose  representative  in  the  hinder  limb  is  to  be 
looked  for  among  fibrous  structures.  Now,  taking  the  various  condi- 
tions of  praecoracoid  and  coracoid  in  the  frog,  ostrich,  apteryx,  omitho- 
rhynchus,  bat,  and  man,  and  contrasting  them  with  the  modification  of 
the  ischio-pubis  in  the  same  animals  we  arrive  at  the  conclusion  that 
the  ischio-pubis  equals  the  prsecoraco-coracoid,  and  that,  as  they  are 
usually  developed,  they  have  undergone  no  rotation  from,  and  dight 
rotation  in,  the  plane  of  original  development. 

The  scapular  segment  is  not  so  easily  compared  with  the  iliac,  for  in 
most  of  the  instances  which  we  meet  with  in  the  animal  kingdom  these 
are  specialized,  and  hence  altered  from  their  primitive  disposition. 
From  the  examination  of  this  bone  in  both  limbs  it  appears  to  consist 
of  two  segments,  a  scapular  and  a  supra-scapular,  wMch  in  the  lower 
limbs  form  in  most  animals  the  ilium,  and  the  sacral  epiphysary  plate. 
This  will  be  seen  in  the  human  limb  and  in  that  of  the  frog ;  the  scapula,  or 
ilium  proper  seems  to  be  usually  a  three-surfaced  bone ;  in  the  former, 
one  of  these  is  the  prescapula,  the  second  the  post-scapula,  and  the 
third  the  subscapular  fossa.  In  the  latter  there  are  two  or  three 
surfaces  likewise — one,  the  iliac  fossa ;  a  second,  the  dorsum  ilii ;  and  a 
third  which  lies  between  the  ilio-pectineal  line,  the  posterior  margin  of 
the  ilium,  and  the  margin  of  the  greater  sciatic  notch,  very  variable  in 
extent,  and  often  reduced  to  an  edge.  These  surfaces  are  separated  by 
margins,  one  pre-axial,  the  cervical  costa  of  the  scapula,  one  post-axial, 
the  axillary  costa,  and  one  spinal  or  external     So  in  the  ilium  there 
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are  three  edges,  a  pre-axial  or  ilio-pectineal,  a  post-axial  or  sacrosciatic, 
and  a  spinal  or  crest.  Occasionally,  as  in  the  bird,  two  surfaces  are 
fused  into  one  in  the  scapula;  and  similarly  in  the  ilium ,  the  commonest 
appearan(»  of  the  bone  is  that  of  a  flat  bilaminar  structure. 

When  we  bear  in  mind  these  relations  of  position  in  the  segments 
of  the  limb,  we  come  to  tabulate  the  several  homologies  of  the  limb 
muscles  in  the  following  method : — 


Tr^iezius  and  Deltoideus  scapularis 

Latissimns  dorsi         ... 

Hhomboidei  occipitalis,  major  and  minor 

Lerator  anguli  scapulas 

SerratuB  xnagnus 

Omo-atlanticus  (trachelo- acromial) 

PectoraliB  major  clavicular  is 

Fectoralis  major  stemalis  . 

DoTsi-epitrochlearis   . 

DeltoidieuB  clavicularis 

Deltoideas  acromialis 

Fectoralis  minor 

Subclaviiis  (Fectoralis  aviimi) 

Acoessorius  ad  pectorali  avium. 

Supraspinatns   . 

Infraspinatus 

Teres  minor 

Teres  major 

Subseapnlaris    . 

Biceps  coracoidalis    . 

Biceps  humeralis 

Bioepe  glenoidalis 

Brachialis  anticus 

Triceps  longus 

Triceps  extemus 

Triceps  intemus 

Anconeus  extemus 

Anconeus  intemus 

Coraoo-brachiaUs  brevis 
Coraoo-brachialis  medlus    . 
Coraco-brachialis  longus 


Gluteus  maximus. 

Agitator  caudse. 

Absent 

Quadratus  lumborum. 

Quadratus  lumborum. 

Psoas  magnus. 

Adductor  longus. 

Gracilis. 

Sartorius. 

Fectineus. 

Tensor  vaginae  femoris. 

Obturator  extemus. 

Obturator  intemus. 

Gemellus  superior. 

Iliacus  intemus. 

Gluteus  medius. 

Gluteus  quartus. 

Fyriformis. 

Gluteus  minimus. 

Biceps  ischiaticus. 

Semitendinosus. 

Semimembranosus. 

Biceps  femoris. 

B«ctus  femoris. 

Vastus  intemus  -f  Cruraeus. 

Vastus  extemus. 

Vastus     intemus     secundus 

avium. 
Vastus    extemus     secundus 

avium. 
Quadratus  femoris. 
Adductor  brevis. 
Adductor  magnus. 


It  is  a  very  natural  question  to  ask  in  considering  these  very  com- 
plex groups  of  muscles,  why  has  each  limb  such  an  intricate  muscle- 
aeries  ?  but  simple  mechanical  considerations  will  satisfy  the  inquirer 
that  it  would  be  impossible  to  fulfil  the  necessary  conditions  of  function 
with  fewer  elements.  If  we  take  it  as  a  fundamental  postulate  that 
each  of  the  important  muscles  is  so  placed  as  to  be  able  to  do  the 


46 


Dr.  Macalisteb  on  Comparative 


maximum  amount  of  work  consistent  with  its  bulk  in  contracting,  we 
will  easily  be  able  to  understand  why  it  is  that  so  many  factors  go  to 
make  up  the  muscularity  of  a  Hmb,  and  with  the  primitive  elements  of 
the  limb  before  us  we  will  find  very  little  difficulty  in  tabulating 
the  different  series  of  muscles  which  such  a  primitive  limb  would 
require ;  and  as  every  limb  consists  generally  of  the  same  elements  more 
or  leeis  specialized,  so  the  primitive  limb- muscle-series  may  be  traced 
through  the  entire  of  the  limb-bearing  vertebrate  scale,  altered  only  by 
varieties  of  development,  adhesion,  diffbrentiation  or  suppression. 
This  series  is  given  in  the  accompanying  table : — 


Symmetrical  type. 


Fore  limb. 


Hind  limb. 


Neuro-  pre-scapalar, 
Neuro-meoo-scapul 
Nearo-  poht-ecapnl  ar. 
Plearo-pre- scapular. 

Plearo-  post^  scapular. 
Plearo-meso-acapalar. 

Neuro^humeral. 

Plearo-hnmeral. 

HsBmo-humeral. 

Hflemo-  pre-coracoid . 
HsBmo-meso-coracoid. 
HsBino-post-  coracMid. 
Pleuro-  pre-coracoid. 
Pleuro-meso-coracnid. 
Pleuro-post-coracoid. 

Pre-azio-8capalo>h  umeral . 

Meso-axio-acapulo-hameral. 

Post-axio-Bcapulo-hameral. 

Pre-scapolo-humeral. 

Me80-8capulo>humeral. 

PoBt-scapulo-humeral. 

Pre-coraco-hnmeral . 

Meso-coraco-huroeral. 

Post-coracO'humeral. 

Pre-axio-  coraco-humeral. 

Me80-axio-coraco»h  umeral. 

Poet-axio-coraco-horoeral. 

Scapalo-pre-axial  extensor. 
Scapolo-post-axial  extensor. 
Humero-pre-axial  extensor. 
Hamero-f  ost-axial  extensor. 

Scapnlo-pre-axial  floxor. 
Scapnlo-po»t-axial  flexor. 
Humoer-pre-axial. 
Hnmero-post-axial. 


Rhomboideus  occipitalis. 
Trapezius. 
Rhomboideas  major. 
Levator  scapulas. 

Serratns  magnus. 
Omo-atlttntieu9, 

Latissimas  dorsi 

Teres  major. 

Pectoralis  major  sternalis. 

Snpro'  elavicHlaria, 
Sterno-elavieularii'antie  u» 
Stemo  'teap  ularit, 
Sterno-mastoideus. 
Cleido-maatoideiis. 
Cleido-occipi  talis. 

Deltoideas  acromialin. 

Deltoideus  scapularis. 

Teres  minor. 

Supraspinatus. 

Infraspinatus. 

Subscapularis. 

Pectoralis  major  clavicularis. 

SubclaviuB. 

Pectoralis  minor. 

Deltoideus  clavicalans. 

Coraco-brachialis. 

Coraco-brach talis  brevis. 

Dorsi-epitrocblearis. 
Triceps  longus. 
Triceps  extemas. 
Triceps  intemus. 

Biceps  coracoldalis. 

glenoidea. 
Bracliialis  anticus. 
Biceps  humeralis. 


Gluteus maximus in  part. 

ibid. 
Qoadratos  Inmbonim  in 
part. 

ibid. 
Psoas  magnns. 

Agitator  caudm. 

Pyriformis. 

Gracilis. 

Pyramidalis. 
Transversus  perinasi. 

Psoas  parvuB. 

Coccygetts. 

Tensor  Taginie  femoris. 
Gluteus  maximus  in  part 
Gluteus  qnartus. 
Iltacus  internus. 
Gluteus  medium 
Gluteus  minimus. 
Adductor  longuSb 
Obturator  intemiuk 
Obturator  extemus. 
Pectineus. 

Adductor  brevis  magnns. 
Quadratus  femoris. 

Sartorius. 
Rectus  femoria. 
Vastus  extemus. 
Vastus  intemus  crnrcus. 

Biceps  longus. 
Semimem  branosus. 
Biceps  femoris. 
Semitendinosus. 
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Kature. 


Fore  limb. 


Hind  limb. 


Pre-  «xk>-humeit>-radial. 
Post-  axio-hamero-radiAL 


Pn-ulno-radial  superior. 
Pout- uino- radial  superior. 
Pre- ul no- radial  inferior. 
P(«t-uIiii>-raUiaI  inferior. 

Dorri-metacarpalis  primus. 

Dorai-aietacarpalis  secnndus. 

DoTBi-metacarpalis  tertius. 

Dorsi-metacarpalis  quartos. 
DoTBi-metacarpalis  qointos. 
Pre>iD«'taGarpans  primus. 
Pre-metacarpalis  secundus. 

Pre-metacarpalis  tertius. 
Pre-metacarpalis  qnartus. 

Pre  metacarpal  is  quintus. 

Pre-proto-pbalangealis  primus. 

Pre-  proto  -phalangealis  secundus. 

Prs-proto-phalangealis  tertius. 

Pie-prota-phalaDgealis  qnartus. 

Pre-proto- phalangealis  quintus. 

Pre-  lueso-phalangealis  pri  mu& 

Pre-meso-phalangealis  secun- 
dus. 
I  Pre-meso-phalangealis  tertius. 
'  Pir-meso-phalangealis  quartns. 

Pre-meso- phalangealis  quintus. 

Pre-trito-phalangealis  primus. 

Pre-trito- phalangealis  seeundus. 

Prs-trito-phalangealis  tertius. 

Pre-trito-phalangealis  quartus. 

Pre-trito-phalangealis  quintus.' 

Post-proto-pbalangealts  primus. 

Poat-iMX>to-phalangealis  secon- 
dua. 

Post-proto-pbalangealis  tertius. 

Poat-proto- phalangealis  qnartus. 

Post-proto-phalsngealis  quintus. 

Po9(-meso- phalangealis  primus. 

Poflt-oieso-phalangealis  secun- 
dus. 

Post-meso-phalangealis  tertius. 


Supinator  longns. 
Pronator  teres  condy- 
loidea. 

Pronator  teres  coronoidea 
Supinator  brevis. 
Pronator  quadratns. 
Extensor  ossis  meta- 

carpi  poUicis. 
Extensor  carpi  radialis 

accessoria. 
Extensor  carpi  radialis 

longus. 
Extensor  carpi  radialis 

breyis. 

Extensor  carpi  ulnaris. 

Flexor  carpi  radialis. 

Flexor  carpi  radialis  pro- 
fundus. 

Flexor  carpi  ulnaris. 

Lumbricales  + 
Palmaris  brevis 
or 
Flexor  brevis  diffitormm. 
Absent. 

Flexor  digitorum  sub- 
lirois. 

Ibid. 
Ibid. 
Ibid. 
Flexor  polUcis  longus. 

Flexor  profundus  digi- 
torum. 

Ibid. 
Ibid. 
Ibid. 

Exieneor  brevis  digitO' 
rum. 

Ibid. 

Ibid. 

Ibid. 
Extensor  primi  intemodii. 
Extensor  indicis. 

Exterior  raedii  digitt. 


Gastrocnemius  intemuti 
Gastrocnemius  exter- 
nus,  in  part. 

Popliteus. 

Peroneo  calcaneus. 
Tibialis  anticus  tibialis. 

Tibialis  anticus 

femoralis. 
Gastrocnemius  intemus. 

Ibid. 


Peroneus  breyis. 
Tibialis  posticus. 
Gastrocnemius  extern 

nus  in  part. 
Tibialis  posticus 

secundus. 

Peroneus  longus. 

Musculus  accesorius 
+  lumbricales. 


Absent 

Flexor  digitorum  bre- 
yis. 

Ibid. 
Ibid. 
Ibid. 
Flexor   longus  digi- 
torum. 
Flexor  halluds  longus. 

Ibid. 

Ibid. 

Ibid. 
Extensor  breyis  poUids. 
Extensor  breyis  digi- 
torum. 

Ibid. 

Ibid. 

Ibid. 
Extensor  secundi  inter- 
nodii  hallucis. 


48 


Dr.  Macalister  on  Comparaiir^ 


Symmetrical  type.                                Fore  limb. 

Hind  limb. 

Post-meso-pbalangealis  quartus. 
Po8t'me8o-pbalang«>ali8  qaintus. 

Post-trito-phalttngealis  primus. 

Poat-trito-phalargealis  secun- 
das,  tertius,  quartus,  quintus. 

Extensor  quarti  digiti. 
Auricularis. 

Extensor  secnndi. 

pollids. 
Extensor  digitorum 

longus 

r 

Peroneus  tertios. 

Extensor  ballads  Ion- 

gus. 
Extensor    digitortinn 

communis.                 | 

The  short  hand  muscles  I  have  not  included  in  this  table,  but  I 
have  made  an  attempt  to  reduce  them  to  symmetrical  order. — (Annals 
of  Natural  History,  1868,  May.) 

Every  one  who  studies  Comparative  Anatomy,  no  matter  to  what 
school  of  biologists  he  may  belong,  must  admit  that  in  an  important 
sense  function  is  the  chief  consideration  in  determining  the  arrange- 
ment ;  and  although  we  may  differ  in  our  views  as  to  how  far  fulfil- 
ment of  function  may  be  a  formative  factor,  yet  in  this  one  essential 
principle  all  must  agree.  A  bird's  wing  is  an  adaptation  of  the  fore-limb 
for  flying;  and  whether  we  regard  it  as  specially  created  for  the  purpose, 
or  developed  by  the  action  of  external  forces,  yet  all  its  parts  we  find 
contrived  or  modified  for  the  one  end.  Now,  in  producing  or  fulfilling 
function  in  limbs,  muscles,  as  the  agents  accomplishing  action,  will  be 
developed  or  obsolescent  according  as  their  individual  effect  is  important 
or  not  Bones  are  merely  the  passive  organs — levers  used  by  the 
muscles  as  forces — and  hence  they  are  only  secondary  in  importance  to 
the  sources  of  the  force  or  the  muscles;  but  bones  being  living,  growing 
levers  are  capable  of  being  moulded  by  muscular  action,  and  hence  the 
symmetrical  primary  limb  form  has  its  elements  altered  in  each  instance 
in  this  order, — the  special  function  of  the  part  causes,  or  is  attended 
with,  a  special  modification  of  the  muscles,  and  these  in  tiim  produce 
their  effects  on  the  bones.  Thus  those  evenly-running  animals  which 
require  forcibly  and  rapidly  to  advance  their  fore-limbs  have,  as  a  rule, 
this  accomplished,  among  other  agencies,  by  the  possession  of  a  strong 
supra- spinatus  muscle,  which  requires  an  extensive  origin ;  and  hence 
in  such  there  is  a  comparatively  deep  supra- spinous  fossa.  To  illus- 
trate this,  if  we  take  the  examples  of  the  horse,  goat,  cow,  lion, 
rhinoceros,  man,  as  a  series  in  which  there  is  a  variety,  in  this  function 
we  will  not  be  surprised  to  find  that  the  supra-spinatus  is  to  the  infra- 
spinatus in  this  group  in  the  following  ratio:— 1st,  i^  ;  2nd, 
It't  >  5th,  14  ;  6th,  ^.  But  the  action  required  is  a  peculiar  one ;  it  is 
not  so  much  requisite  to  lift  the  humerus  through  an  extensive  arc  as 
to  move  It  rapidly;  and  consequently  we  find  the  problem  to  be  solved 
by  nature  is,  not  to  make  a  muscle  with  long  fibres  (for  muscular  fibres, 
when  they  act,  contract  through  an  extent  directly  proportional  to  the 
lengtH),  but  to  put  into  the  given  space  the  largest  possible  number  of 
nores;  tor  it  is  an  ascertained  principle  that  the  amount  of  work 
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done  by  a  muscle  is  directly  proportional  to  its  weight,  consequently 
two  muscles  of  equal  weight  can  perform  the  same  amount  of  work ; 
bat  if  one  have  longer  fibres  than  the  other,  it  is  obvious  that  their 
nslations  in  action  can  be  simply  expressed  in  the  form  of  an  equation. 
The  weights  being  equal,  the  work  done  by  them  wiU  be  equal ;  but 
the  work  done  by  them  is  equal  to  the  product  of  the  weight  Hfted  (p), 
and  the  height  to  which  it  is  raised  {h).  Hence  in  the  case  of  the  two 
mnsclea — p,  A,  -p^t  ^*  %  but  in  the  case  before  us,  as  the  height  to 
which  a  weight  is  raised  yaries  proportionally  as  the  lengtn  of  the  con* 
trectiBg  fibre,  and  as  by  hypothesis  h  is  greater  than  h',  therefore  p'  is 
greater  than  p,  the  contraction  of  the  muscle  with  the  short  fibres  is 
eapable  of  raising  a  greater  weight,  or  is  more  forcible  through  a  shorter 
space  than  that  of  the  muscle  with  long  fibres ;  and  we  find  that  Nature, 
by  making  the  supra-spinatus  muscle penniform,  exactly  enables  it  to  per- 
form its  fnnction  to  the  best  adyantage.  The  biceps  flexor  cubiti  is  even  a 
more  striking  example  of  the  relation  which  is  found  to  exist  between 
Btmctore  and  fVmction  ;  for  in  such  animals  as  the  primates,  in  which 
the  upper  limb  is  cephalized  (to  use  a  term  introduced  by  Mr.  Dana), 
tiie  biceps  consists  of  long  straight  fibres,  thus  being  capable  of  lifting 
the  forearm  through  an  extensiye  arc ;  while  in  the  horse  and  ass,  where 
the  Hmb  becomes  wholly  an  agent  in  progression,  the  muscle  becomes 
penniform,  and  is  thus  suited  to  its  function  of  more  forcibly  lifting  the 
forearm  through  a  smaller  arc. 

Bat  at  present  we  are  rather  concerned  with  the  morphological 
than  with  the  mechanical  aspects  of  myology,  and  to  but  one  group  of 
&cts  will  I  direct  your  attention  in  conclusion.  To  every  limb  there 
is  usually  one  dominant  function.  The  muscles  performing  it  must  be 
placed  in  such  a  position  as  to  render  their  work  as  effective  as  pos- 
sible ;  bony  arrangements  must  be  adapted  so  as  to  suit  these  muscles, 
and  the  other  muscles  which  are  of  subsidiary  importance  are  thus 
forced  to  be  content  with  positions  as  near  their  primary  ones  as  the 
conditions  will  allow;  and,  sometimes  when  their  functions  are  inad- 
missible, they  disappear  altogether,  and  the  spots  on  the  bone  to  which 
they  should  be  attached  often  become  obsolete ;  and  in  this  we  have 
the  secret  of  the  great  variety  of  bony  and  muscular  arrangements  in 
nature.  Illustrations  of  this  are  to  be  met  with  in  every  limb.  Con- 
trasting the  human  fore  and  hind  limb  we  see  the  parts  of  the  former 
with  their  various  muscles  specialized ;  those  of  the  hinder  with  their 
muscles  coalescent,  the  flexors  of  the  carpus  solidified,  and  the  humeral 
condyles  diminished.  In  the  leg  of  the  lion  we  see  the  parts  adapted 
ioft  a  simple  fore-and-aft  motion  of  the  hip-joint,  and  hence  the  pelvis 
is  very  much  prolonged  from,  before  backwards,  but  the  abductors  are 
comparatively  feeble,  and  the  external  surface  of  the  ilium  is  equally 
narrow ;  the  same  is  the  case  with  the  adductors.  The  bird's  wing 
illustrates  this  principle  ;  in  it  the  great  action  is  the  rotation  in- 
wards of  the  humerus,  which  produces  the  downstroke  of  the  wing  ; 
for  this  the  sternal  part  of  the  great  pectoral  is  the  principal  efficient 
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agent ;  for  the  attachments  of  this  muscle  the  stemnm  is  raised  into  a 
carina,  and  the  humeral  upper  end  expanded,  and  in  accordance  with 
the  mechanical  law  established  by  the  Bev.  Professor  Haughton,  the 
glenoid  cavity  is  placed  on  the  perpendicular  to  the  bisector  of  the 
angle  of  the  muscle,  and  humeral  insertion  is  brought  nearly  parallel 
to  one  of  the  sides  of  the  triangle,  the  two  conditions  of  maximum 
work  for  this  action,  which  have  been  discovered  by  Professor  Haugh- 
ton.  We  also  notice  that  the  supports  of  the  joint,  the  coracoid  bones, 
are  placed  at  right  angles  to  the  axis  of  rotation,  also  that  the  actions 
of  abduction  and  adduction  proper  at  the  shoulder,  protraction  and  re- 
traction, are  not  much  required,  but  that  on  the  contrary  freedom  of 
motion  in  these  directions  would  be  elements  of  weakness,  and  hence  the 
muscles  which  would  accomplish  this  action  are  atrophied  or  absent ; 
these  are  the  deltoideus  acromialis  and  scapularis,  the  former  of  which  is 
specialiied  for  the  purpose  of  extending  the  wing  membrane,  and  the  lat- 
ter is  proportionally  small,  and  has,  consequently,  no  scapular  spine  for  its 
attachment;  the  coraco-brachialis  also  is  diminished,  as  also  are  the  infra- 
spinatus and  trapezius,  while  the  supraspinatus,  as  its  function  is  obso- 
lete, is  entirely  suppressed,  and  its  bony  region  completely  absent ; 
similar  examples  can  be  adduced  from  every  vertebrate  lamb. 


V. — On  the  L088  of  a  Large  Screw  Pine  {Pandanua  utili^)^  in  ilie 
Botanic  Garden^  supposed  to  have  been  caused  by  a  Parasitical 
Fungus  (Melanconium  Pandani),  Levieile.  By  D.  Moore, 
Ph.  D.,  Director. 

[Read  March  20,  187t]. 

Until  lately,  one  of  the  most  interesting  and  conspicuous  plants  in  the 
large  Palm-house  at  the  Botanic  Garden,  Olasnevin,  was  a  fine  speci- 
men of  Screw  Pine  {Pandanus  utilis).  It  was  upwards  of  fifty  years 
old,  and  had  attained  to  a  height  of  25  feet  from  the  ground  to  its 
uppermost  branches,  having  a  clean  stem  for  nearly  10  feet,  from 
which  the  great  aerial  roots  protruded  at  different  elevations  on  it, 
and  grew  downwards  at  various  degrees  of  divergence  from  the  stem 
outwards  until  they  reached  the  earth  in  the  tub  in  which  it  was 
planted.  The  plant  was  thus  propped  up  and  supported  on  all  sides 
by  its  aerial  roots,  fully  realising  its  vernacular  name  in  Ceylon — viz., 
"  Buttress  Tree,"  as  well  as  presenting  a  curious  form  of  vegetation  to 
the  numbers  of  visitors  who  frequent  the  gardens. 

In  the  spring  of  last  year  (1870),  some  of  the  lower  leaves  on  the 
uppermost  branches  were  observed  to  turn  yellow,  and  gradually  faU 
off.  A  short  time  afterwards  the  wood  on  the  branch  from  which  the 
leaves  had  dropped,  became  soft,  and  unable  to  support  the  crown  of 
leaves ;  it  doubled  up  at  the  soft  part,  and  hung  head  downwards. 
Not  supposing  that  there  was  anything  serious  the  matter  with  the 
plant,  the  decaying  branch  was  cut  away,  and  the  foreman  planted  it 
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as  a  cntting  in  a  pot.  The  disease,  however,  spread  rapidly  upwards, 
until  the  cutting  decayed  away  altogether.  Another  of  the  top  branches 
was  now  observed  to  turn  sickly  as  the  other  had  done,  and  gradually 
decay,  until  it  also  doubled  up  and  hung  head  downwards.  It  was 
cut  away,  the  soft  part  shaved  clean  off  to  the  portion  of  the  stem 
which  was  apparently  healthy,  and  it  was  also  planted  as  a  cutting, 
but  did  not  succeed.  A  third  and  uppermost  branch  followed,  in  every 
way  similar  to  the  first  two,  the  disease  constantly  appearing  at  the  basis 
of  the  leaves  lowest  down  on  the  branch,  and  working  its  way  gra- 
dually upwards,  one  leaf  after  another  getting  sickly,  turning  yellow, 
and  fiJling  off^  until  at  length  the  whole  crown  of  leaves  hung  down 
by  the  branch,  doubling  at  the  soft  part  first  attacked.  It  now  became 
apparent  that  the  plant  was  gradually  dying  off  from  the  top  down- 
wards, though  the  lower  branches  and  leaves  were  in  excellent  health. 
A  regular  examination  of  it  was  made,  all  partially  decayed  leaves  re* 
moved,  and  the  soft  part  of  the  branches  which  had  fallen  down  cut 
clean  away  to  the  hard  healthy  portion.  Still  another  branch  became 
sickly,  and  decayed  as  the  others  had  done.  We  could  not  account  for 
it  in  any  way,  such  as  might  have  happened  from  exposure  to  cold  or 
drip  from  the  roof  of  the  house  it  grew  in,  as  the  palms  and  other 
plants  standing  near  it  were  all  quite  healthy,  and  growing  luxuriantly. 
On  the  pieces  of  decayed  branckes  which  had  been  cut  off,  a  dark 
grey  fungus  was  observed  in  spots  of  more  or  less  density,  having  a 
mealy  appearance  on  the  surface,  such  as  some  species  of  fungi  be* 
longing  to  the  Sphffiria  group  of  that  family  often  have  when  growing 
on  the  decaying  branches  of  plants.  It  was,  therefore,  considered  to 
be  one  of  those  scavengers  of  nature,  living  on  and  eating  away  the 
diseased  matter.  In  a  similar  manner  branch  after  branch  died  away 
through  the  greater  part  of  last  year  until  February  of  this  year,  when 
the  last  branch  of  the  formerly  magnificent  head  succumbed.  The 
bare  stem  then  appeared  to  be  more  or  less  covered  with  the  grey 
fungus  which  had  been  observed  on  the  first  branches  that  decayed. 
Still  it  was  looked  on  as  the  consequence,  and  not  the  cause  of  the 
disease. 

At  this  time,  when  we  were  so  much  perplexed  about  the  loss 
of  this  fine  plant,  the  first  part  of  a  work,  published  at  Breslau,  came 
to  hand,  and  in  it  a  very  elaborate  article  appears,  from  the  pen  of 
Dr.  Schroeter,  on  the  loss  of  a  similar  plant  to  the  Glasnevin  one,  and 
of  the  same  species,  which  occurred  at  the  Botanic  Garden  at  Breslau, 
under  precisely  similar  circumstances,  and  at  the  same  time.  The 
work  ia  called  '*B^itrage  zur  Biologic  der  Fflanzen,*'  or  Contributions 
to  the  Biology  of  Plants.  By  Dr.  Ferdinand  Gohn,  of  Breslau.  In  it 
Dr.  Schroeter  mentions  that  the  task  was  assigned  to  him  to  investi- 
gate, as  far  as  possible,  the  cause  of  the  death  of  their  fine  Fandanus. 

On  searching  through  the  literature  which  had  been  already  writ- 
ten on  the  subject,  he  found  that  a  disease  which  attacked  the  Pandani, 
had  been  observed  on  a  plant  in  the  Botanic  Garden  at  Popplesdorf,  in 
1836.    It  was  also  observed  some  years  afterwards  in  the   Botanic 
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Garden  at  Berlin,  where  it  was  investigated  and  reported  on  by 
M.  Bouche,  the  present  inspector  of  the  Berlin  gardens.  He  calls  it 
"  Gypfilfatile/'  and  considers  it  is  caused  by  cold  and  damp  on  the  plant 
from  the  roofs  of  the  conservatories.  This  disease  appears  to  attack 
only  the  young  heart-leaves  of  the  plants,  and,  on  their  being  re- 
moved, and  kept  in  drier  situations,  they  generally  recovered.  This 
Dr.  Schroeter  considers  a  different  disease  from  that  which  destroyed 
the  plant  at  Breslau  last  year,  which  he  calls  **  Stamfaule,"  or  stem 
disease ;-  and  after  reasoning  at  great  length,  and  with  much  acumen, 
on  the  probable  causes  which  could  have  led  to  the  destruction  of  tiie 
large  plant,  comes  to  the  conclusion  that  it  was  owing  to  the  ravages 
of  a  parasitical  fungus,  the  Melaneonium  Pandani^  Levielle,  belonging 
to  the  Spheria  section  of  fungi. 

It  appears  this  parasite  was  observed  growing  on  Pandani  in  the 
Botanic  Garden  at  Paris  a  number  of  years  ago,  and  described  by 
Levielle. 

Dr.  Schroeter  states  that  on  a  microscopic  examination  of  the  stem 
of  the  plant  attacked,  he  found  the  mycelium  of  the  fungus  running 
longitudinally  along  the  sides  of  the  vascular  bundles  of  tissue  and 
through  the  cellular  tissue.  It  was  not  observed  to  enter  the  cells,  but 
it  formed  a  network  round  their  walls,  and  caused  a  complete  disin^' 
tegration  of  the  substance,  which,  when  dry,  had  lost  all  coherence, 
and  could  be  crumbled  into  dust.  Accompanying  this  was  a  second 
form  of  fungus,  which  he  calls  Neetria  Pandani.  He  seems  uncertain 
whether  this  may  not  have  been  produced  by  the  same  mycelium,  the 
Melaneonium  Pandani^  sprung  from,  and  only  a  form  of  that  plant,  or 
whether  it  be  a  distinct  species.  The  latter  I  did  not  observe  on  our 
plant,  but  the  former  was  very  abundant,  and  whether  cause  or  con- 
sequence of  its  death,  it  played  a  very  important  part  in  haatening 
decay  wherever  the  disease  appeared. 


VI. — On  a  NeiD  Method  of  Horse  Shoeing.     By  M.  Gharlibr, 

V.  8. 

[Bead  December  8,  1871.] 

The  foot  of  the  colt,  when  in  a  perfectly  natural  state,  and  before  it 
has  ever  been  shod,  presents  a  conformation  beautifully  adapted  for  the 
performance  of  those  functions  which  by  nature  it  is  intended  to  fulfil; 
being  strong  to  resist  wear  and  tear,  and  to  support  superincumbent 
weight,  as  well  as  yielding,  and  elastic,  to  counteract  the  effects  of 
concussion. 

The  principle  upon  which  Monsieur  Charlier's  mode  of  shoeing  is 
based,  is  the  application  of  iron,  (or  any  sufflcientiy  hard  metal,  simple 
or  compound),  to  that  part  only  of  the  foot  of  the  horse  which  requires 
to  be  protected  from  the  excess  of  friction  which  any  animal  used  for 
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nddle  OF  draught  must  be  exposed  to  when  going  rapidly,  either  npoo 
k  pared,  or  macadamised  road,  or  indeed  on  hard  ground  of  any  kind. 

The  portion  of  the  hoof  labjected  to  BUoh  wear  and  tear  being  the 
lower,  or  treading  portion  of  the  crust,  (that  which  comes  int«  tlirect 
contact  with  the  ground).  Monsieur  Charlier's  plan  of  acting  simply 
is  to  protect  this  part  from  injurious  friction,  at  the  same  time  preserr- 
ing  in  its  integrity  the  natural  form  and  structure,  and  consequently 
all  the  fhnctions  of  the  horse's  foot.  To  this  end  the  lower  edge  of  the 
ntpei£cial  crust  (or  wall)  only  is  cut  away,  the  portion  removed  being 
replaced  by  a  metallic  rim,  necessarily  more  resisting  than  the  natural 
wall  of  tlw  foot,  but  precisely  the  same  in  form  and  tbicknesa  as  the 
■ubetaoce  removed. 


I.  CliMlia'*  dikwiiu  knife. 

).  jMtmtl  Twv  of  the  foot  ■hDwing  thu  froore  out  bj  Cbu-lur*!  bun  for  tn«  mpilDD  of 

1.  Sol*  of  the  foot  of  &  hone  ihod  on  Chuliar'g  plan,  shDOing  tha  frog  and  iboe  il«U  on  til* 
tiBo  1«v«l,  vith  Urge  derelopmeat  of  frog. 

This  metal  edging  or  shoe,  lies  imbedded  in  a  groove  made  by 
Charlier'e  drawing  knife,  an  instrument  constructed  for  the  purpose  by 
the  inventor,  something  resembling  an  ordinary  moulding  plane,  and 
which  any  toeing  Btnith  can  use.  The  shoe  thus  let  as  it  were 
into  the  foot,  becomes  a  continuation  of  the  natural  hoof  to  the  tip  of 
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the  toOi  but  not  extending  beyond  it ;  and  in  a  normal  shaped  foot  at 
once  (or  in  a  weakly  foot  after  about  three  months  duration  of  this 
plan  of  shoeing,  and  consequent  free  growth  of  horn),  lies  level  with 
the  sole  and  frog,  both  of  which  are  thus  permitted  to  come  into  direct 
contact  with  the  ground. 

The  frog  is  never  pared,  and  being  left  entire  soon  becomes  thick  and 
flexible,  and  assists  to  support  the  body,  forming  with  its  spongy  upper 
cushion  a  medium  of  elasticity  to  weaken  the  shocks  upon  the  tendons  and 
the  joints.  Its  structure  too  soon  resembles  india-rubber,  and  it  thus 
constitutes  in  the  hinder  part  of  the  foot  a  natural  elastic  wedge  which 
expands,  and  keeps  open  wide  the  heel.  The  frog  also,  when  well 
developed,  fulfils  another  office  besides  strengthening  the  bearing  upon 
the  ground,  for  it  prevents  the  horse  from  slipping,  acting  like  the  pad 
under  the  foot  of  the  camel,  dog,  or  cat.  This  last  frinction  is  of  very 
great  advantage  by  securing  the  safety  of  the  rider,  and  is  all  important 
in  the  paved  streets  of  towns,  when  turning  sharply  round  a  comer — 
or  in  travelling  over  ice.  With  Charlier's  shoe  the  sole  of  the  foot  is 
never  touched,  and  the  horn  being  permitted  to  remain  in  its  normal 
state  grows  freely,  and  is  always  healthy  and  strong,  for  from  bearing 
upon  the  ground  it  becomes  hard  and  thick,  and  able  to  resist  contact 
with  the  sharpest  stones.  Thus  is  obtained  that  real  cover  for  the  foot 
so  desirable,  a  good  sound  sole. 

All  artificial  means  to  prevent  the  contact  of  the  sole  with  the  ground 
have  turned  out  to  be,  as  Professor  WiUiams  writes,  **  injurious,"  causing 
wasting,  softening,  and  disease  more  or  less,  of  the  sensitive  portions  of 
the  foot.  The  frog  and  the  sole,  moreover,  appear  to  be  more  abun- 
dantly secreted  the  more  that  they  are  exposed  to  attrition;  and  like  the 
skin  of  the  hand  of  the  blacksmith,  or  the  foot  of  the  beggar  boy,  who 
has  never  worn  a  shoe,  get  to  be  incredibly  resisting,  and  capable  of 
being  exposed  to  very  hard  and  rough  usage. 

Charlier's  method  will  thus  be  seen  to  be  directly  opposed  to  the 
ordinary  system  of  shoeing  horses,  as  generally  practised  in  Great 
Britain  and  in  France ;  which  system  is,  in  his  opinion,  neither  more 
nor  less  than  a  mutilation  of  the  hoof  of  the  horse  by  the  knife  and 
rasp,  with  the  application  to  the  extremity  of  the  leg  of  the  animal  of 
an  unnecessary  weight  of  iron  ;  oftentimes  so  constructed  as  to  elevate 
the  horse  upon  a  kind  of  skate,  making  him  to  be  like  unto  the  ladies 
with  monstrous  heels,  thus  seriously  injuring  the  action  of  the  leg, 
and  (as  the  ladies)  causing  to  the  wearer  suffering  and  torture. 

Many  of  the  serious  affections  of  the  foot  and  heels  of  the  horse, 
especially  bad  corns,  are  induced  by  the  present  mode  of  shoeing;  a 
fashion  which  must  be  condemned  alike  by  the  teachings  of  science, 
the  reasoning  of  common  sense,  and  the  result  of  daily  observations  and 
experience. 

Once  again,  then,  let  it  be  repeated,  that  the  frog  and  sole  must  have 
pressure  or  they  will  become  useless  and  diseased.  With  the  foot  shod 
a  la  Charlier,  the  heels  of  the  horse  are  kept  open,  and  the  bars  strong, 
the  frog  prominent  and  flexible,  and  the  soles  as  firm  and  thick  as  the 
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unshod  colt,  for  they  are  never  tonched  by  a  knife.  The  great  enemies 
to  the  introduction  of  this  Bystem  will  be  ignorance  and  routine,  but 
these  the  friends  of  progress  must  destroy  by  their  authority,  when  the 
object  to  be  gained  is  the  preservation  of  such  a  precious  thing  as  the 
horse. 

As  to  the  material  of  which  this  shoe  is  to  be  made,  it  should 
properly  be  half  steel,  half  iron.  Steel  alone  (although  it  may  be  used) 
is  too  brittle,  whilst  common  iron  is  too  soft  for  durability  ;  the  portion 
of  metal  necessary  for  the  shoe  being  so  very  slight.  Professor 
Ferguson,  of  this  city,  has  had  a  composition  bar  of  steel  and  iron  so 
»>n6tructed  that  whilst  all  the  toughness  of  the  iron  is  retained,  and 
fracture  thereby  obviated,  the  steel  edge  enables  it  to  resist  the  friction 
of  the  road  for  five  or  six  weeks,  as  long  a  time  as  it  is  desirable  to 
leave  the  same  shoe  on.  Finally,  as  to  the  objects  to  be  gained ;  corns, 
contractions,  narrow  heels,  and  bruises  of  the  sole  are  prevented  by  the 
Giarlier  shoe — ^whilst  brushing,  speedy  cut  and  over  reach  are  got  rid 
of^  the  weight  of  metal  appended  to  the  horse's  foot  being  so  slight  as 
not  to  interfere  with  his  natural  action ;  whilst  the  shape  and  functions  of 
the  foot  are  left  entirely  as  nature  made  them. 


Vil. — On  ike  Continuity  of  the  Liquid  and  Gaseous  States  of 
Matter,  being  the  substance  of  a  Lecture,  delivered  on  Satur- 
day, April  29,  1871.  By  Thomas  Andrews,  M.  D.,  F.R.S., 
Vice-President  and  Professor  of  Chemistry  Queen's  College, 
Belfast. 

Material  bodies,  whether  formed  of  a  single  element,  or  by  the  com- 
bination of  two  or  more  elements,  are  kno^n  to  us  only  in  one  or  other 
of  three  physical  states — the  solid,  liquid,  and  gaseous.  A  large 
number  of  bodies  have  been  obtained  in  alL  these  three  states,  some  in 
not  more  than  two,  while  a  few  are  known  only  in  one.  The  element 
carbon,  which  in  its  ordinary  crystallized  form  constitutes  the  hardest 
and  most  brilliant  of  gems,  has  never  been  liquefied ;  and  although  it  has 
perhaps  been  volatilized  in  the  voltaic  arc,  its  properties  as  a  vapour  are 
miknown.  Among  elementary  bodies — hydrogen,  oxygen,  and  nitro- 
gen ;  among  compound  bodies — marsh  gas,  nitric  oxide,  and  carbonic 
oxide  have  resisted  every  attempt  to  reduce  them  to  the  liquid  or  solid 
state.  Many  liquids,  too,  have  refused  to  solidify  even  in  the  intense 
cold  we  can  now  command.  There  can,  however,  be  little  doubt  that 
all  bodies,  like  mercury  and  water,  are  capable  of  existing  in  the  three 
physical  states.  We  may  indeed  live  yet  to  see,  or  at  least  we  may 
feel  some  confidence  that  those  who  come  after  us  will  see,  such  bodies 
as  oxygen  and  hydrogen  in  the  liquid,  perhaps  even  in  the  solid  state, 
and  the  questionof  their  metallic  or  non-metalUc  nature  thereby  finally 
lettled. 
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When  the  same  body  changes  from  the  solid  to  the  liquid  state,  and 
again  from  the  liquid  to  the  gaseous  state,  its  weight  remains  abso- 
lutely unchanged.  The  same  is  true  generally  of  all  bodies,  when,  pre- 
serving the  same  physical  state,  their  temperature  is  altered.  Of  the 
truth  of  these  statements  there  can  be  no  doubt,  although  it  would  be 
difBlcult  to  establish  them  by  direct  experiments  of  great  precision.  It 
is  easy,  however,  to  prove  that  the  escape  of  large  quantities  of  heat^ 
as  in  cases  of  chemical  combination,  is  not  accompanied  by  any  loss  of 
weight.  In  the  melting  of  a  solid  body,  as  Black  showed  long  ago,  a 
large  quantity  of  heat  is  absorbed,  and  in  the  conversion  of  liquids  into 
vapours  or  gases  there  is  a  further  and  even  larger  absorption  of  heat. 
The  full  meaning  of  these  important  laws  will  appear  hereafter. 

It  is  now  nearly  fiffcy  years  since  Faraday  showed  that  many  bodies 
which  under  the  ordinary  conditions  of  the  atmosphere  are  in  the  ga- 
seous state,  may  by  the  application  of  pressure  be  reduced  to  the  liquid 
state ;  and  about  the  same  time  Lagnard  de  la  Tour  made  the  important 
observation  that  certain  liquids,  when  heated  in  closed  glass  tubes,  be- 
came apparently  reduced  to  vapour  in  a  space  frt>m  twice  to  four  times 
the  original  volume  of  the  liquid. 

The  continuity  of  the  liquid  and  gaseous  states  of  matter  may  at 
first  view  appear  almost  a  paradoxical  statement.  Under  the  ordinary 
conditions  of  temperature  and  pressure,  the  passage  from  the  liquid  to 
the  gaseous  state,  or,  on  the  other  hand,  from  the  gaseous  to  the  liquid 
state,  is  marked  by  a  strong  and  well-defined  break  or  interruption. 
Moreover,  the  physical  properties  of  liquids  and  gases,  under  more 
aspects  than  one,  stand  in  bold  contrast  to  one  anoSier.  At  common 
pressures  liquids  are  many  hundred  times  denser  than  their  vapours. 
They  form  when  in  small  masses  spherical  drops,  which  even  in  a  va- 
cuum evaporate  in  many  cases  with  extreme  slowness,  while  gases 
expand  apparently  without  limit  as  the  pressure  is  removed. 

The  subject  is  one  of  perhaps  rather  too  recondite  a  character  for  a 
general  audience;  I  must  therefore  crave  your  kind  indulgence,  if  I  fail 
in  my  efforts  to  make  it  altogether  intelligible.  Let  me,  in  the  first 
place,  explain  the  meaning  of  the  term  pressure  of  an  atmosphere.  It 
is  the  pressure  exerted  by  the  whole  superincumbent  mass  of  the  air  on 
any  given  portion  of  the  earth's  surface ;  it  varies  a  little  in  different 
places,  and  in  the  same  place  at  different  times;  it  is  equal  to  about 
15  lbs.  on  every  square  inch,  and  is  represented  by  a  column  of  mer- 
cury about  30  inches,  or  one  of  water  about  34  feet  in  height.  As  we 
descend  in  the  sea,  the  pressure  augments  by  one  atmosphere  for  every 
33  feet  At  the  depth  of  33  feet  there  will,  therefore,  be  a  pressure  of 
two  atmospheres— one  due  to  the  air,  the  other  to  the  superincum- 
bent water ;  and  at  this  depth  the  air  in  a  diving  bell,  if  not  reple- 
nished, will  be  reduced  to  one-half  its  volume,  according  to  a  great 
physical  law,  which  commonly  bears  the  name  of  Mariotte  ;  but  was 
first  announced  in  1662,  at  least  fourteen  years  before  the  publication 
of  Manotte's  work,  by  the  celebrated  Boyle,  who  also  established  ite 
truth  by  a  number  of  precise  and  well-devised  experiments. 
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The  following  observations,  published  in  1863,  constitnte  the  foun- 
dation of  this  inquiry  : — "  When  carbonic  acid  is  partiaUy  liquefied  by 
pressure  alone,  and  the  temperature  is  at  the  same  time  gradually  raised 
to  88^  F.  (31°  C),  the  surface  of  demarcation  between  the  liquid  and  gas 
becomes  fainter;  loses  its  curvature,  and  at  last  disappears.  The  space 
is  then  occupied  by  a  homogeneous  fluid,  which  exhibits,  when  the  pres- 
sure is  suddenly  diminished,  or  the  temperature  slightly  lowered,  a 
peculiar  appearance  of  moving  or  flickering  striae  throughout  its  entire 
mass.  At  temperatures  above  88°  F.  (31°  C.)  no  apparent  liquefaction 
of  carbonic  gas,  or  separation  into  two  distinct  forms  of  matter,  can  be 
effected,  even  when  a  pressure  of  300  or  400  atmospheres  is  applied. 
Nitrous  oxide  gives  analogous  results."  This  temperature  of  88°  F.  I 
have  since  called  the  critical  point  of  carbonic  acid. 

The  striae  above  referred  to  are  characteristic  of  a  homogeneous  state 
of  matter  in  the  tube ;  they  are  of  the  same  character,  but  in  a  greatly 
exaggerated  form,  as  the  movements  seen  in  air,  over  a  heated  surface, 
or  in  liquids  when  heated  from  below.  The  extraordinary  development 
they  assume  in  this  experiment  arises  from  the  rapid  change  of  density 
which  carbonic  acid  undergoes  when  heated  or  cooled  at  temperatures 
a  little  above  the  critical  point.  Its  volume  is  indeed  nearly  doubled 
by  an  increase  of  temperature  of  only  2°.  On  the  other  hand,  the  for- 
mation of  a  cloud  shows  that  the  temperature  has  fallen  below  the  cri- 
tical point,  and  that  liquefaction  has  occurred. 

Beferring  to  a  copy  of  the  diagram  representing  the  effects  of 
pressure  upon  carbonic  acid  at  different  temperatures,  which  was  pub- 
lished in  the  '*  Philosophical  Transactions''  for  1869,  the  lecturer 
explained  that  below  31  carbonic  acid,  when  sufficiently  compressed, 
undergoes  a  sudden  change  of  volume,  and  at  the  same  time  liquefies ; 
but  above  31°  no  liquefaction  takes  place,  although  a  rapid  fall  occurs 
at  one  period  of  the  process,  when  the  temperature  differs  littie  from  31°. 
As  the  temperature  is  raised  this  fall  becomes  less  marked,  till  at  48^ 
it  has  entirely  disappeared,  and  the  curve  representing  the  diminution 
of  volume  of  carbonic  acid  approximates  throughout  its  entire  course  to 
that  for  a  perfect  gas.  The  concluding  part  of  the  lecture  may  be  best 
given  in  the  following  extract  from  the  original  memoir  already  re- 
ferred to: — 

'*  I  have  frequently  exposed  carbonic  acid,  without  making  precise 
measurements,  to  much  higher  pressure  than  48°,  and  have  made  it 
pass  without  break  or  interruption  from  what  is  regarded  by  every  one 
as  the  gaseous  state,  to  what  is,  in  like  manner,  universally  regarded 
as  the  liquid  state.  Take,  for  example,  a  given  volume  of  carbonic 
gas  at  50^0.,  or  at  a  higher  temperature,  and  expose  it  to  increasing  pres- 
sure till  1 50  atmospheres  have  been  reached.  In  this  process  its  volume 
will  steadily  diminish  as  the  pressure  augments,  and  no  sudden  dimi- 
nution of  volume,  without  the  application  of  external  pressure,  will 
occur  at  any  stage  of  it  When  the  full  pressure  has  been  applied,  let 
the  temperature  be  allowed  to  fall  till  the  carbonic  acid  has  reached  the 
ordinary  temperature  of  the  atmosphere.  During  the  whole  of  this  ope- 
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ration  no  breach  of  continuity  has  occurred.  It  begins  with  a  gas,  and 
by  a  series  of  gradual  changes,  presenting  nowhere  any  abrupt  altera- 
tion of  volume  or  sadden  evolution  of  heat,  it  ends  with  a  liquid*  The 
closest  observation  fails  to  discover  anywhere  indications  of  a  change  of 
condition  in  the  carbonic  acid,  or  evidence,  at  any  period  of  the  process, 
of  part  of  it  being  in  one  physical  state  and  part  in  another.  That  the 
gas  has  actually  changed  into  a  liquid  would,  indeed,  never  have  been 
suspected,  had  it  not  shown  itself  to  be  so  changed  by  entering  into 
ebullition  on  the  removal  of  the  pressure.  For  convenience,  this  process 
has  been  divided  into  two  stages — the  compression  of  the  carbonic  acid, 
and  its  subsequent  cooling ;  but  these  operations  might  have  been  per- 
formed simultaneously,  if  care  was  taken  so  to  arrange  the  application 
of  the  pressure  and  the  rate  of  cooling,  that  the  pressure  should  not  be 
less  than  76  atmospheres  when  the  carbonic  acid  had  cooled  to  31^ 

**  We  are  now  prepared  for  the  consideration  of  the  following  impor- 
tant question — What  is  the  condition  of  carbonic  acid  when  it  passes, 
at  temperatures  above  31°,  from  the  gaseous  state  down  to  the  volume 
of  the  liquid,  without  giving  evidence  at  any  part  of  the  process  of  li- 
quefaction having  occurred  ?  Does  it  continue  in  the  gaseous  state,  or 
does  it  liquefy,  or  have  we  to  deal  with  a  new  condition  of  matter  ?  If 
the  experiment  was  made  at  100^,  or  at  a  higher  temperature,  when  all 
indications  of  a  fall  had  disappeared,  the  probable  answer  which  would  be 
given  to  this  question  is  that  the  gas  preserves  its  gaseous  condition 
during  the  compression  ;  and  few  would  hesitate  to  declare  this  state- 
ment to  be  true,  if  the  pressure,  as  in  batterer's  experiments,  were 
applied  to  such  gases  as  hydrogen  and  nitrogen.  On  the  other  hand, 
when  the  experiment  is  made  with  carbonic  acid  at  temperatures  a  little 
above  31°,  the  great  fall  which  occurs  at  one  period  of  the  process  would 
lead  to  the  conjecture  that  liquefaction  had  actually  taken  place, 
although  optical  tests  careMly  applied  failed  at  any  time  to  discover  the 
presence  of  a  liquid  in  contact  with  a  gas.  But  against  this  view  it 
may  be  urged  with  great  force,  that  the  fact  of  additional  pressure  being 
always  required  for  a  further  diminution  of  volume  is  opposed  to  the 
known  laws  which  hold  in  the  change  of  bodies  from  the  gaseous  to  the 
liquid  state.  Besides,  the  higher  the  temperature  at  which  the  gas  is 
compressed,  the  less  the  fall  becomes,  and  at  last  it  disappears. 

"  The  answer  to  the  foregoing  question,  according  to  what  appears 
to  me  to  be  the  true  interpretation  of  the  experiments  already  described, 
is  to  be  found  in  the  close  and  intimate  relations  which  subsist  between 
the  gaseous  and  liquid  states  of  matter.  The  ordinary  gaseous  and  ordi- 
nary liquid  states  are,  in  short,  only  widely  separated  forms  of  the  same 
condition  of  matter,  and  may  be  made  to  pass  into  one  another  by  a 
series  of  gradations  so  gentle  that  the  passage  shall  nowhere  present 
any  interruption  or  breach  of  continuity.  From  carbonic  acid  as  a  per- 
fect gas  to  carbonic  acid  as  a  perfect  liquid,  the  transition  we  have  seen 
may  be  accomplished  by  a  continuous  process,  and  the  gas  and  liquid  are 
only  distant  stages  of  a  long  series  of  continuous  physical  changes. 
Under  certain  conditions  of  temperature  and  pressure,  carbonic  acid 
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finds  iiselfi  it  is  trae,  in  what  maybe  described  as  a  state  of  instability, 
and  suddenly  passes,  with  evolution  of  heat,  and  without  application  of 
additional  pressore  or  change  of  temperature,  to  the  volume  which  by  the 
continuous  process  can  only  be  reached  through  a  long  and  circuitous 
route.  In  ^e  abrupt  change  which  here  occurs  a  marked  difference 
is  exhibited,  while  the  process  is  going  on,  in  the  optical  and  other 
physical  properties  of  the  carbonic  acid  which  has  collapsed  into  the 
Bmaller  volume,  and  of  the  carbonic  acid  not  yet  altered.  There  is  no 
difficulty  here^  therefore,  in  distinguishing  between  the  liquid  and  the 
ga&  But  in  other  cases  the  distinction  cannot  be  made;  and  under 
many  of  the  conditions  I  have  described  it  would  be  vain  to  attempt  to 
assign  carbonic  acid  to  the  liquid  rather  than  the  gaseous  state. 

"  The  properties  now  described  as  exhibited  by  carbonic  acid  are 
not  peculiar  to  it,  but  are  generally  true  of  all  bodies  which  can  be  ob- 
tained as  gases  and  liquids.  Nitrous  oxide,  hydrochloric  acid,  ammo- 
nia, sulphuric  ether,  and  sulphuret  of  carbon,  all  exhibited,  at  fixed 
pressures  and  temperatures,  critical  points,  and  rapid  changes  of 
vdume  with  flickering  movements,  when  the  temperature  or  pressure 
was  changed  in  the  neighbourhood  of  those  points.  The  critical  points 
of  some  of  these  bodies  were  above  100^;  and  in  order  to  make  the  ob- 
servations it  was  necessary  to  bend  the  capillary  tube  before  the  com- 
mencement of  the  experiment,  and  to  heat  it  in  a  bath  of  paraffin  or  oil 
of  vitriol. 

''  We  have  seen  that  the  gaseous  and  liquid  states  are  only  distant 
stages  of  the  same  condition  of  matter,  and  are  capable  of  passing  into 
one  another  by  a  process  of  continuous  change.  A  problem  of  far  greater 
difficulty  yet  remains  to  be  solved — the  possible  continuity  of  the  liquid 
and  solid  states  of  matter.  The  fine  discovery  made  some  years  ago  by 
James  Thomson,  of  the  influence  of  pressure  on  the  temperature  at  which 
liquefaction  occurs,  and  verified  experimentally  by  Sir  W.  Thomson, 
pointSy  as  it  appears  to  me,  to  the  direction  this  inquiry  must  take ;.  and 
in  the  case  at  least  of  those  bodies  which  expand  in  liquefying,  and 
whose  melting  points  are  raised  by  pressure,  the  transition  may  possibly 
be  efifected.  But  this  must  be  a  subject  for  future  investigation;  and 
fat  the  present  I  will  not  venture  to  ga  beyond  the  conclusion  I  have 
already  drawn  from  direct  experiment,  that  the  gaseous  and  liquid  forms 
of  matter  may  be  transformed  into  one  another  by  a  series  of  continuous 
and  unbroken  changes.'' 
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"Vm. — A  List  of  the  Species  ofSphingidce  in  the  Collectiofi  of  the 
Royal  Dublin  Society,  Bj  W.  F.  Kirbt,  Assistant  in  the 
Museum. 

[Read  November  21,  1870.] 

Although  the  Entomological  Collections  of  the  Royal  Dublin  Society  are 
not  sufficiently  extensive  to  make  it  worth  while  to  issue  catalogues  at 
present,  yet  it  may  be  usefal  to  lay  before  the  Society,  from  time  to  time, 
lists  of  the  more  interesting  and  best  represented  groupsi  which  will 
serve  as  partial  catalogues  of  the  collection. 

This  evening,  therefore,  I  propose  to  commence  with  a  list  of  one  of 
the  most  interesting  groups  of  moths — the  Hawk  Moths  proper,  or 
Sphinyida.  The  species  marked  B.  C.  aie  contained  in  the  British 
collection. 

Sesia,  Fahr. 

Bombyliformis,  Linn.y 
Fuciformis,  Linn,,    . 
Diffinis,  Boisd,, 
ThyBbe,jPa^., 
Saundersii,  Walk,, 
Hylas,  Linn., 

Sjltaspes,  Moore, 

Infemalb,  Westw,,  . 

Macboolossuv,  Seop. 

Stellatarum,  Linn.,  . 
Titan,  Cram,, 
Ceculus,  Cram,, 


B.  C,  and  Switzerland. 
Do.  do. 

Vancouver's  Island. 
North  America. 
India. 
India,  Japan. 

India, 


B.  C,  and  Gibraltar. 
Central  America ;  Trinidad. 
South  America. 
Sierra  Leone. 


Trochilus,  JSTiiJr.,    . 

BeliejXmn.  (?).  Cram.  {Pa»»alu,,  J  chittagong ;  India  j  China. 


Gyrans,  Walk,, 
Gilia,  Merr.'Schdff,,, 

India. 
China. 

Ptebooon,  Boisd, 

Proserpina,  Pall, 

Thtreus,  Swains, 

Abbotii,  Swains,,     . 

.     Europe. 

.     North  America. 

Ambultx,  Walk, 

Substrigilis,  Westw., 

.     India. 

Calywuria,  Walk, 
Panopus,  Cram., 

.     East  Indies, 
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Chjuocahpa*  Dvp. 

Elpenor,  Linn,^ 
Celerio,  Linn,, 
Alecto,  Linn., 
Nechus,  Cram., 
Theylia,  lAnn,, 
Oldenlandia,  Fair., 
Ljcetus,  Cram., 
Nessns,  Drur., 

.     B.  C. ;  Ireland. 

India;  Gibraltar. 

India. 
.     Trinidad. 

India. 
.  India. 
.     Australia. 

India,  Japan. 

The  Japanese  specimen  is  much  smaller,  and  also  somewhat  diffe- 
rently coloured,  but  is  perhaps  faded. 

Clotho,  Drur., 
Cyrene  (?)  Westw., 
PallicoBta,  Walk.,    . 

India. 
.     India. 
.     Chittagong. 

Pkrobsa,  Walk. 

Porcelluii^  Linn., 
Castanea,  Moore,  M.L..  . 

B.  C,  Ireland. 
India. 

Pluto,  Fair.,  Z«cAacA(7%or<t<w,  I  m  •  -j  j 
mhr.\        .        .        .        .|Tnnidad. 

Beilephila  0eh9. 

Livomica,  Esp.,       .        .        .     Ireland,. India. 

The  Indian  specimens,  as  is  sometimes  the  case  with  species  which 
occur  in  both  Europe  and  India,  are  remarkably  small. 

Lineata,  Fahr.  (Daucus,  Cram,),    North  America. 


Enphorbise,  Linn., 
Nicisa,  D$  Prun>, 
Hippophaes,  Eap., 

PsiLAMPBLrs,  \Serr. 

Satellitia,  Linn., 
LabruscsB,  Linn., 
Sericeus,  Walk., 


Hilden,  Switzerland. 

Europe. 

Europe. 


North  America. 

Guatemala. 

India. 


North  America. 
North  America. 


Dajafsa,  Walk. 

Cbierilns,  Cram., 
Myzon,  Cram., 

Nerii,  Linn.,    ....     India. 

TkCHYLiA,  Walk. 

Ficus,  Drur.,    ....     Trinidad. 
Inomata  (?)  Clem.,   .         .        .    Trinidad. 
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ZoNiLiA,  Walk. 

Hespera,  Fahr,^ 

Macrosila,  Walk, 

Eustica,  Fahr., 
Cluentius  Cram., 


India. 


Trinidad. 
South  Atnerica, 
Assam. 
China;  India. 


Nyctiphanes,  Walh^ 
Discistriga,  WdlL, 

The  Indian  specimens  of  M.  dUcistriga  are  much  smaller  than  the 
Chinese,  but  appear  to  belong  to  the  same  species. 

Sphinx,  Linn. 

Convolvuli,  Linn.f 
Ligustri,  Linn., 
CaroliDa,  Linn., 
Gordius,  Cram., 

Anckryx,  Walk. 

Pinastri,  Linn., 
EUo,  Linn.,     . 
Caicus  (?)  Cram., 
(Enotrus,  Oram., 
Carica,  Linn,, 

AcHERONTiA,  Huhr. 

Atropos,  Linn., 
Styx,  Westw.^ 
Lachesis,  Fahr., 

Smerinthus,  Latr. 

Ocellatus,  Linn., 

Tilias,  Linn,,    . 

Populi,  Linn., 

Quercus,  W.  V., 

Geminatus,  Rarr,, 

ExcBBcatus,  Ahrh.  &  Smith, 

Modestus,  Harr,, 

TimesiuB,  Stoll  {Modesta,Fabr.), 


B.C.;  India. 

B.  C. ;  Ireland. 

North  and  South  America. 

North  America. 


Hilden. 
America. 
Trinidad. 
South  America, 
South  America. 


B.  C. ;  China. 

India. 

India. 


B.  C,  and  Ireland. 

B.  C. ;  Ireland. 

B.  C. ;  Hilden ;  Ireland. 

Europe. 

Nova  Scotia, 
Nova  Scotia. 
Nova  Scotia. 
India. 


It  has  been  proposed  to  separate  Ocellata  and  allies  from  the  other 
species  of  Smerinthus  ;  but  the  groups  are  so  closely  linked  by  inter- 
mediate species,  that  it  is  very  doubtful  whether  the  genus  will  admit 
of  subdivision. 
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IX. — ^  List  of  the  Species  of  PapilionincPy  or  SwalloW'-taikd 
Butterflies^  in  the  Museum  of  the  Royal  Dublin  Society.  By 
W.  F.  KiRBY,  Assistant  in  the  Museum. 

[Bead  Monday,  May  22,  1871.] 

Thb  sab- family  Papilionina,  which  I  propose  to  bring  before  your 
notice  this  evening,  though  not  one  of  the  largest  groups  of  Lepidoptera, 
is  in  many  respects  very  interesting.  It  contains  most  of  the  species 
classed  as  ''  Equites''  by  Linneeus. 

The  first  thing  that  strikes  us,  on  examining  the  group,  is  the  pau- 
city of  weU-marked  generic  forms.  The  great  typical  genus  Papilio, 
which  contains  from  350  to  500  species,  according  as  we  reckon  the 
nmnerous  doubtfal  forms  as  species  or  varieties,  is  the  only  large  genus 
it  contains;  and  no  satisfactory  attempts  have  yet  been  made  to  sub- 
divide it.  Of  the  eleven  other  genera,  Pamassius  is  the  only  one  of 
any  extent  (twenty- five  species),  the  remainder  containing  only  three  or 
four  species  each,  and  several  only  one. 

The  species  contained  in  the  Society's  collection  belong  to  the  five 
genera,  Pamassius^  JSuryeus,  Thais,  PapiliOy  and  Leptocircus,  and  of 
these  only  it  is  my  present  intention  to  speak.  PartMssius  is  a  genus 
of  mountain  butterflies,  not  very  nnlike  the  white  butterflies  of  our 
gardens,  but  much  larger.  The  wings  have  a  gauzy,  semitransparent 
appearance,  and  they  are  almost  always  ornamented  with  black  spots, 
and  generally  with  red  spots  or  rings  also.  The  best-known  species  is 
Pamassius  Apollo,  a  very  common  sub-alpine  species  in  Europe,  and  a 
reputed  native  of  Great  Britain.  Two  other  species  are  found  in  Europe, 
but  a  much  greater  variety  is  to  be  met  with  in  the  mountains  of  Cen- 
tral Asia,  and  several  others  occur  in  the  Rocky  Mountains  and  Cali- 
fornia. One  of  the  £[imalayan  species  has  a  curious  dusky  variety,  of 
which  we  possess  a  specimen. 

Next  to  Pamassius  comes  the  curious  Australian  genus  Euryeus, 
remarkable  for  its  almost  transparent  wings,  and  for  the  great  dissimi- 
larity in  the  sexes  of  the  only  species.  Passing  over  two  small  genera, 
which  we  do  not  possess,  we  come  to  the  genus  Thais,  which  contains 
three  species,  found  on  the  shores  of  the  Mediterranean,  and  interesting 
far  the  curious  festooned  markings  of  their  wings. 

We  now  come  to  the  genus  Papilio,  the  first  section  of  which  has 
been  formed  into  a  separate  genus,  and  called  Troides  or  Omithoptera, 
It  contains  the  largest  and  some  of  the  most  beautiful  species,  and  is 
confined  to  the  Indian  region.  I  must  call  your  attention  particularly 
to  the  splendid  P.  Crcesus,  recently  discovered  by  Mr.  A.  R.  Wallace 
in  the  island  of  Batchian.  Passing  over  a  few  species  of  comparative 
unimportance— one  of  which,  hoyvever,  P.Leonidas,  is  remarkable  for  its 
resemblance  to  species  of  a  very  different  group,  the  Danaidce — we  come 
to  a  large  group  of  South  American  species,  black,  with  white  or  green 
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spots  on  the  fore-wings,  and  with  a  red  band  or  row  of  spots,  often 
beauti^lly  opalescent,  on  the  hind- wings.  The  finest  species  of  this 
extensive  and  difficult  group  is  perhaps  P,  Sesostris,  with  its  still  more 
beautiful  variety,  P.  Ghildrena.  Then  comes  a  group  so  unlike  its 
allies  as  to  have  been  placed  by  Linnaeus  in  a  totally  different  section  ; 
after  which  we  arrive  at  true  swallow- tailed  butterflies.  In  some  of 
these,  P.  AndrogeoB  and  P,  Torqttatus  for  example — both  South  Ame- 
rican species — the  sexes  are  remarkably  dissimilar.  There  is  a  fine 
group  of  silky-green  Indian  species,  of  which  P,  Paris  may  be  consi- 
dered the  representative.  Another  very  handsome  Indian  species  is 
P,  PolpnnestoTf  black  and  pale  blue.  We  have  a  curious  variety  of 
this,  with  the  blue  colour  not  extending  outside  the  inner  row  of  spots, 
except  along  the  nervures. 

Large  as  the  genus  Papilio  is,  it  only  contains  four  European 
species,  two  of  which  are  in  the  Society's  collection.  The  first.  Pap, 
PodaliriuSj  is  common  in  South  and  Central  Europe,  and  is  reputed 
British ;  while  the  other,  Pap.  Mdchaon,  although  common  all  over 
Europe  and  North  Asia,  extending  to  the  Himalayas  and  California,  is 
almost  confined  in  Britain  to  the  English  fens,  and  is  our  only  British 
representative  of  the  sub- family.  It  appears  formerly  to  have  been 
much  commoner  in  the  South  of  England  thaa  it  is  now. 

Finally,  the  genus  Leptoeircus  contains  a  few  small  East  Indian 
species  or  varieties,  remarkable  for  the  long  appendages  to  their  hind- 
wings. 

I  append  a  list  of  the  species  of  Papilionina  in  the  Society's  collec- 
tion, with  the  localities  added,  when  knbwn : — 

pARNASsnis,  Latr. 

Apollo,  Linn.^   .....      Switzerland  and  Italy. 


Hardwickii,  Gray,     . 
Var.  Chamio,  Gray,  . 
Clodius,  Min,,   . 
Mnemosyne,  Ztnn.,     . 

EuBYCus,  Boisd, 

Cressida,  Fahr», 

Thais,  Fabr. 

Cerisyi,  Godt,^   .... 
Rumina,  Linn,, 

Papilio,  Linn. 

Priam  us,  Linn.,  var.  Croesus,  Wall, 
Hhadamanthus,  Boisd., 
Pompous,  Cram,, 
Leonidas,  Fabr., 
Philenor,  Linn,, 

Polydamas,  Linn., 


North  India, 
North  India. 
Vancouver's  Island. 
Europe. 


.     Australia. 


Asia  Minor. 
Gibraltar. 


Batchian, 

Fast  Indies. 

Fast  Indies, 

Sierra  Leone. 

United  States, 
/  Trinidad  and   Central 
\      America. 
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Thymbrsos,  Baisd,,   ....     Central  Ameriea, 

Phaon,  Boi^.y Central  America, 

AsioSy  Fahr,<^      .....     Brazil, 

Sesostris,  Cram.y         ....     South  America. 

—  var.  ChildrensB,  Gray,  .     Nicaragua. 

Yertaiimas,Oam.,Tar.Erithalion,^0M<f.,  South  America. 

'  var.  Pyrochles,  Bouhl.f     .     J^ew  Granada. 

yar.  Aljattes,  FeltL,         .     Nicaragua. 

Cymochles,  Doubl,,  I  These  two  forms  are  probably  sexes  of  one 

Idalion,  Feld.,         f     species.     Both  are  firom  Trinidad. 

Emimedes,   Cram.  ?   vars.  Tonila  and  1  -u-    • 

Caleli,i2«i^  .        .         .        .)^«^^- 

JBneides,  JSep.,  ....     Trinidad. 

Delesseitiiy  Ghier.^       ....     Singapore. 

MacareuB,  OodL^        ....     JSast  Indies, 

Clytiay  Linn,^ China. 

■  var.  Panope,  Linn.,  Fast  Indies, 

Agestor,  Oray^ North  India, 

Hector,  Linn,, India. 

Antipbusy  F(^.^        ....     Malayana. 

—  var.  Jophon,  Oray,     .        .     Ceylon. 

Ari£tolochi»,  Fahr.^  ....     India. 

A     7N  I  South    America   and 

Agavns,  2>ni., ^      Nicaragua. 

AnchisiadeSy^Ei^. ,  var.  Theramenes,  Fold.  Tritiidad. 

var.  Idsusy  Fabr.     .     South  America. 

var.  Pandion,  Feld.,      Nicaragua. 

.    ,             ^  /  Trinidad    and    South 

A^^^'oe^  Orof*- {     America. 


(EbaluB,  Boisd.y 
Hectorides,  Fsp.^ 
TorquatuSy  Cram.^ 

ThoaHy  Linn^    • 


var.  Cresphontes,  Cram.^ 

Palamedes,  Dru,<^ 
lienestheuB,  Bru ,      • 
DemoleuSy  Linn.^ 
Erithoniufl,  Cram.^     . 
var.  Sthenelus,  JIfael 


Bemolion,  Cram., 

Pammon,  Zmn.,  and  var.  Bomulus. 

Canopus?     Westw.,    . 

Severus,  Cram., 

Helenus,  Linn., 

Iswara,  White,  . 

Castor,  Westw., 

Ormenus,  OuSr.^ 

VOL.  VT. NO.   I.  ] 


•  Mexico. 
.     Brazil. 

.     South  America, 
j*  Sth.  America ;  Trinidad ; 

*  (      and  Nicaragua. 
.     United  States. 

United  States. 
.     Africa. 
.     Africa. 
.     India. 
.     Australia. 
.    Fast  Indies. 
Cram.,  India. 
.     Australia. 
.     Moluccas. 
.    East  Indies. 
.     India. 
.     India. 
.     New  Guinea. 
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Paris,  Xtnn, India. 

Arcturas,  JFestic.^      ....    North  India. 


Ganesa,  Doubl.^ 
Folyctor,  Baisd,, 
Bianor,  Cram.,  .... 
Polymnestor,  Cram.,  . 
Memnon,  Linn.  var.  Achates,  Cram., 
Agenor,  Linn,^  .... 
Protenor,  Cram.^        ....     India ;  China. 
Bhetenor,  Westw.,      ....     India. 
Astorion,  Westw. ^       ....     Esat  Indies. 
Latreilliiy  Dun.,  var.  Philozenus,  Oray^    North  India, 
var.  Ravana,  Moore, 


India. 

India. 

China. 

India. 

Malayana. 

JEaet  Indies. 


Dolicaon,  Cram.,  var.  Deileon,  Feld,, 

Leucaspis,  Oodt., 

Calliste,  Bates, 

Marchandii,  Boisd,, 

Thyastes,  Ihu,, 

Agesilaus,  Boisd.,  - 

Protesilans,  Linn., 

AntiphateSi  Cram., 

Philolaus,  Boisd., 

Ajax  ?  Linn. 

Podalirius,  lAnn., 

CloanthuSy  Westw., 

Sarpedon,  Linn, 

Jason,  Linn.,  var.  Doson,  Feld., 

var.  Evemon,  Boisd., 

var.  Lycaon,  Westw., 

Agamemnon,  Linn., 
Codnis,  Cram., 
Pylades,  Fair., 
Nirens,  Linn., 
Phorcas,  Cram., 
Merope,  Linn., 
Cynorta,  Fahr., 
Zenobia,  Fahr., 
Kutulus?  Boisd,, 
Glaucus,  Linn., 
Xuthns,  Linn., 

Machaon,  Linn., 


—  var.  Zolicaon,  Boisd., 


North  India. 

New  Granada. 
.    New  Granada. 
.     Guatemala. 
.    New  Granada. 
.     Brazil. 
.     New  Granada. 

New  Granada  &  Trinidad. 
.     India. 

Central  America, 
.     United  States. 
.    Switzerland  and  Crimea. 
.     India. 

India. 

Fast  Indies. 

Fast  Indies. 
.     Australia. 
.     India. 
.     Fast  Indies. 
.     Sierra  Leone. 
.     South  Africa. 
.     West  Africa. 

West  Africa. 
.     West  Africa. 

West  Africa. 
.     Vancouver's  Islsmd. 
.     United  States. 
.     China. 

r  England ;     Switzerland ; 
■  L     Italy ;    India. 
.    Vancouver's  Island. 
•     United  States. 
.    United  States. 


Polyxenea,  Fabr., 
Troilus,  Linn.,  . 

Leptocirctjs,  Swains. 
Meges?  Zink., 

Ine  localities  printed  in  italics  are  those  which  belong  to  species  to  the 
specimens  of  which,  in  the  Society's  collection,  no  localities  are  attached. 
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X. — Notes  on  Three  Species  of  Trap-door  Spiders,  whose  Nests 
are  in  the  Royal  Dublin  Society^s  Collection.  By  W.  F.- 
KiRBY,  AssiBtant  in  the  Museum. 

[Bead  May  22,  1871.] 

As  there  are  in  the  collection  of  the  Boyal  Duhlin  Society  three  Trap- 
door Spiders'  nests,  and  Uie  architects  of  two  of  them,  I  propose  to  put 
together  the  remarks  of  some  of  the  numerous  ohservers  who  have 
written  on  these  interesting  creatures. 

The  Spiders  which  make  their  nests  in  the  ground,  and  dose 
them  with  a  trap-door,  aU  belong  to  the  Jfyyalida — a  family  which  in- 
cludes the  great  venomous  bird-catching  Spiders  of  South  America. 
The  only  British  representative  of  the  family  is  a  Spider  called  Atyptu 
Sulieri  (Latr.),  which  forms  a  tunnel  in  damp  earth,  lined  with  a  tube 
of  eloee-textared  white  silk,  in  which  the  animal  itself  lives,  and  in 
which  the  cocoon,  or  rather  egg-bag,  is  deposited.*  The  tube,  however, 
is  not  closed  with  a  trap-door. 

Although  no  British  Spider  makes  a  trap-door  in  its  nest,  several 
exotic  species  do  so ;  and  the  first  to  which  I  have  to  call  your  at- 
tention is  Cteniza  ioniea  (Saund.)*  which  is  found  in  Corfu.  This 
species  and  its  tube  have  been  well  described  and  figured  by  Kr. 
8.  S.  Saunders. f  He  remarks: — **  These  nests  were  found  close  round 
the  roots  of  the  olive  trees,  in  a  somewhat  elevated  situation,  and  were 
generally  observed,  two  or  three  together,  about  the  same  tree.  The 
8oil  was  a  sort  of  sandy  clay,  of  a  light  ochreous  colour.  The  upper 
portion  of  the  nests  was  also  partially  raised  above  the  surface  of  the 
ground.  A  projection  above  the  hinge,  varying  in  size,  occurs  in  the 
nest.  When  the  spider  is  in  its  tube,  it  clings  with  great  force  to  the 
lower  part  of  the  lid,  to  prevent  its  being  opened."  In  some  cases  Mr. 
Saunders  found  the  nests  provided  with  a  door  at  each  extremity.  His 
first  idea  was  that  this  was  for  the  purpose  of  drainage,  but  he  after- 
wards came  to  the  conclusion  that  it  was  due  to  the  nest  having  been 
accidentally  inverted,  perhaps  in  digging  round  the  olive  trees.  He 
sometimes  found  that  the  spiders  completely  blocked  up  the  door  of  the 
nest  with  a  thick  web.  In  the  course  of  long  observation,  he  never 
observed  any  of  the  spiders  to  leave  their  nests  of  their  own  accord,  or 
even  to  have  the  door  open  either  by  night  or  day.  It  is  probable,  how- 
ever, that  their  habits  may  be  similar  to  those  of  O,  Ariana  (WalcL), 
which  were  observed  by  £rber  in  the  island  of  Tinos^ 

This  species  leaves  its  burrow  about  9  o'clock  in  the  evening, 
fastens  open  the  door  by  a  thread  attached  to  the  nearest  stone  or 
8talk,  spins  a  small  web,  six  inches  long  by  half  an  inch  high,  and  then 

*  SUveley*8  "  British  Spiders/'  p.  35. 

t  »»Trai!».  Knt.  Soc.  Lond./'  iii.,  pp.  160-170,  PI.  9. 

X  "  Verluindl.  Zool.,  Bot.  Gesdlach.  in  Wieii,'*  1868,  p.  905. 
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retreats  to  its  nest  Night-roving  beetles  soon  get  entangled  in  the 
webs,  and  the  spiders,  after  sucking  out  their  juices,  remove  them  to  a 
distance  of  several  paces  from  their  nests.  On  returning  to  their  nests 
they  remove  the  web  entirely,  and  Erber  thinks  they  incorporate  it 
with  the  trap-door.  In  the  day  time  the  trap-doors  are  always  closed. 
The  eggs  are  laid  at  the  bottom  of  the  burrows,  each  separately,  kept  in 
place  by  a  thread.  The  young  spiders  begin  to  form  their  nests  very 
early,  as  Erber  found  some  nests  only  three  inches  deep,  with  a  per- 
fectly-formed trap-door,  while  their  occupants  did  not  exceed  two  lines 
in  length. 

Our  second  nest  is  accompanied  by  the  architect,  and  is  that  of 
Actinopus  nidulans  (Fabr.),  a  Jamaican  species,  which  has  been  known 
since  1756,  when  Dr.  Patrick  Browne  published  a  notice  of  its  habits 
in  his  "Natural  History  of  Jamaica,"  which  I  quote  from  the  second 
edition  (1789),  p.  420  :— "Tarantula  2,  Fusca  major  sullierenta  sub- 
teram  nidulans — the  black  Tarantula.  This  sort  is  represented  of  the 
natural  size,  as  well  as  its  nest  and  both  its  valves,  which  are  so 
well  contrived,  and  so  strongly  connected,  that  whenever  they  are 
forced  open,  the  native  elasticity  of  the  ligaments  that  fix  them  restore 
them  immediately  to  their  usual  position.  It  is  most  frequent  in  the 
loose  rocky  soils,  and  nestles  under  ground.  Its  nip  is  very  painful  for 
many  hours,  and  sometimes  raises  a  fever  and  deliriums;  but  these  are 
commonly  eased  by  throwing  the  patient  into  a  moderate  sweat,  which 
is-  commonly  done  with  a  little  warm  rum  punch  among  the  negroes, 
who  are  most  subject  to  these  accidents.  This  puts  them  soon  asleep, 
and  in  a  few  hours  they  are  quite  recovered."  Spirits  seem  to  be  an 
antidote  to  most  animal  poisons,  and  are  frequently  used  in  cases  of  snake 
bites. 

The  spider  and  its  nest  are  figured  in  the  "  Natural  History  of  Ja- 
maica,'' PL  44,  fig.  3,  3a,  Sh.  Dr.  Browne  represents  it  with  two 
valves ;  upon  which  Professor  Westwood  remarks,*  that  either  Dr. 
Browne's  observations  are  inaccurate,  or  that  there  is  more  than  one 
species  of  Trap-door  Spider  in  Jamaica,  or  that  the  spider  occasionally 
forms  two  valves  to  its  nest  from  some  accidental  cause.  A  very  full 
description  of  the  nest  has  been  published  by  Mr.  Sells,!  and  he  men- 
tions that  one  of  his  specimens  contained  a  double  valve.  He  suggests 
that  this  may  be  owing  to  the  hinge  of  the  original  door  having  lost  its 
elasticity  from  long  use,  the  weather,  or  other  cause.  Mr.  Gosse}  has 
also  published  an  account  of  this  spider.  He  believes  the  spider  first 
digs  a  small  hole,  and  then  begins  to  form  the  trap-door  and  lining  of 
the  nest,  deepening  the  nest  gradually,  and  spinning  the  lining  first  in 
patches  where  the  mould  is  most  liable  to  fall  in.  '^  These  are  overlaid 
with  other  patches,  more  and  more  extensive,  until  the  whole  interior 


•  "Trans.  Ent  Soc.  Lond./'  iii.,  p.  172. 
+  "  Trans.  Ent.  Soc.  Lond./'  Hi.,  p.  176. 

}  "  Travel*  into  the  Interior  of  Southern  Africa  in  the  years  1797  and  1798."  Lon- 
don, 1801.     i.,  p.  392. 
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walls  are  coyered ;  after  which  the  silk  is  spun  evenly  and  continuously 
all  round  the  interior,  in  successive  layers  of  very  dense  texture,  though 
thin."  A  row  of  minute  holes  are  at  least  occasionally  pierced  round 
the  free  edge  of  the  Hd,  and  a  double  row  of  similar  ones  just  within 
the  margin  of  the  tube.  It  has  been  suggested  that  these  were  for  the 
spider  to  work  its  claws  into,  to  hold  the  door  tightly  closed ;  but  Gosse 
is  more  inclined  to  think  that  they  are  air  holes. 

The  spider,  like  others  of  similar  habits,  is  very  sluggish  whon 
dragged  out  of  its  nest ;  its  bite  is  still  reputed  to  cause  tumefaction  and 
pain^  fever. 

Our  third  nest,  also  accompanied  by  the  architect,  is  from  Natal. 
The  nest  and  spider  much  reeemble  Aetinopua  adiJUsatorttu  (Westw.),* 
from  North  Africa,  which,  however,  is  a  much  smaller  species.  The 
Natal  spider  has  the  cephalo- thorax  of  a  dark  reddish-brown  or  chestnut 
colour,  the  hinder  part  lighter,  aod  the  abdomen  of  a  yellowish -brown ; 
there  is  a  pale  band,  almost  white,  on  the  vertex,  and  the  articulations 
of  the  joints  are  very  distinctly  white,  which  gives  the  spider  the  ap- 
pearance of  having  the  legs  annulated. 

Another  Trap-door  Spider  from  South  Africa,  Mygal$  Barrom 
(Walck.),  has  been  noticed  by  Barrow,f  but  his  description,  imperfect 
as  it  is,  does  not  seem  to  agree  with  our  specimen.  Barrow's  account  is 
as  foUows: — ''  It  was  said  that  the  root  of  this  bulb  {AmaryUis  disticha)^ 
mixed  up  with  the  mangled  body  of  a  species  of  spider,  furnishes  the 
Bosjesmans  with  poison  for  their  arrows  more  deadly  than  any  other 
they  are  acquainted  with.  This  spider  should  seem  to  be  peculiar  to 
the  western  coast  of  the  country,  at  least  I  never  met  with  nor  heard 
of  it  on  the  other  side.  Its  body,  with  the  legs,  which  are  short,  is 
three  inches  in  diameter — the  former  black  and  hairy,  the  latter  faintly 
spotted,  the  beak  red.  It  lives  under  ground,  constructing  over  its 
hole  a  cover  composed  of  the  filaments  spun  from  its  entrails,  and  earth, 
or  dung.  This  cover  is  made  to  turn  on  a  joint.  When  the  animal  is 
watching  for  its  prey,  it  sits  with  the  lid  half  open,  ready  to  sally  out 
upon  such  insects  as  serve  it  for  food.  On  the  approach  of  danger  it 
closes  the  cover,  and  in  a  short  time  cautiously  opens  it  again  to  see  if 
the  enemy  has  retreated." 

It  may  be  mentioned  here  that  Walckenaer}  says  that  ants  are  the 
great  enemies  of  the  masoD  spiders. 

Livingstone§  gives  the  following  account  of  another  spider : — 
'^  A  lai^e  reddish  spider  (Mygale)  obtains  its  food  in  a  different  manner 
than  either,  patiently  waiting  in  ambush,  or  by  catching  it  with  a 
bound.  It  runs  about  with  great  velocity,  in  and  out,  behind  and 
around  every  object,  searching  for  what  it  may  devour,  and  from  its 


♦  "Trans.  Ent.  Soc.  Lond.,"  ii.,  pp.  207--?  10,  PI.  19. 

t  **  Naturalist's  Sojourn  in  Jamaica,'*  pp.  1 15  -1 18. 

X  Walckenaer,  "  Hist.  Nat.  des  liinectes."  Apteres,  i.,  p.  239. 

§  "  Missionary  Travels  and  Researches  in  South  Africa/*  pp.  325,  326. 
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Bize  and  rapid  motions  excites  the  horror  of  every  stranger,  I  never 
knew  it  to  do  any  harm,  except  frightening  the  neiT-ous,  and  I  believe 
few  could  look  upon  it  for  the  first  time  without  feeling  himself  in 
danger.  It  is  named  by  the  natives  '  seldli,'  and  is  believed  to  be  the 
maker  of  a  hinged  cover  for  its  nest.  You  see  a  door,  about  the  size 
of  a  shilling,  lying  beside  a  deep  hole  of  nearly  similar  diameter.  The 
ineide  of  the  door,  lying  upwards,  and  which  attracts  your  notice,  is  of 
a  pure  white  silky  substance,  like  paper.  The  outer  side  is  coated  over 
with  earth,  precisely  like  that  in  which  the  hole  is  made.  If  you  try 
to  lift  it,  you  find  it  is  fastened  by  a  hinge  on  one  side;  and  if  it  is 
turned  over  on  the  hole,  it  fits  it  exactly ;  and  the  earthy  side  being 
then  uppermost,  it  is  quite  impossible  to  detect  the  situation  of  the 
nest.  Unfortunately,  this  cavity  for  breeding  is  never  seen,  except 
when  the  owner  is  out,  and  has  left  the  door  open  behind  her." 

Dr.  Livingstone  seems  to  be  in  error  about  the  spider  which  forms 
this  nest,  as  the  Mygalida  are  mostly  very  slu^sh  animals.  The  spe- 
cimens of  Trap-door  Spiders  and  their  Nests  in  the  Museum  of  the 
Boyal  Dublin  Society  are  as  follows : — 

1.  Nest  from  Corfu,  belonging  to  Cteniza  lonica,  presented  by  his 
Grace  the  Archbishop  of  Dublin. 

2.  Nest  and  Spider  from  Jamaica,  Aetinopus  nidulans,  presented  by 
Sir  r.  L.  M'Clintock,  R,  N. 

3.  Nest  and  Spider  from  Natal,  presented  by  W.  L.  Anderson,  Esq. 


XI. — Account  of  Experiments  upon  the  Mechanical  Efficiency  of 
different  Forms  of  Pulley  Blocks.  By  Robert  Stawbll  Ball, 
A.  M.,  Professor  of  Applied  Mathematics  and  Mechanism, 
Royal  College  of  Science  for  Ireland. 

[Read  May  13,  1870j    and  May  22,  1871.] 

If  a  load  R  be  raised  by  a  pulley  block  on  the  application  of  the  power 
F,  the  following  relation  subsists  between  the  magnitudes  P  and  R. 

P  =  afhR. 

a,  b  are  constant  quantities  for  each  different  form  of  pulley  block. 

These  constants  are  determined  in  the  following  manner : — A  series 
of  loads  Riy  Rtf  R^,  &c.,  are  attached  to  the  hook  which  receives  the 
loads.  It  is  found  by  trial  that  certain  powers,  P„  P,,  P,,  &c.,  are 
required  to  raise  the  corresponding  loads.  We  have,  therefbre,  the 
following  series  of  equations  : — 

P,  =  <i  +  hR,, 
Pj  =  tf  +  bH^f 
P.^a-^  bR^, 
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From  these  equations  the  quantities  a,  h  are  to  be  determined  either  by 
the  method  of  least  squares,  or  by  the  method  of  graphic  construction. 
(See  Ball's  '^  Experimental  Mechanics,*'  Appendix.) 

In  examining  the  theory  of  any  mechanical  power,  it  is  of  the  utmost 
importance  to  determine  the  velocity  ratio?  The  best  mode  of  finding 
this  is  by  actual  trial.  Let  a  load,  suppose  of  56  lbs.,  be  suspended  from 
the  load  hook,  then  if  n  be  the  number  of  feet  through  which  the  power 
must  be  exerted  in  order  to  raise  the  load  one  foot,  n  is  the  velocity 
ratio. 

It  is  known  from  the  principle  of  energy  that  if  there  were  no  fric- 
tion in  the  pulley,  the  power  would  be  merely  the  n**  part  of  the  load. 
In  the  following  Tables  the  mechanical  efficiency  is  found  by  dividing 
the  mean  value  of  jR  by  the  corresponding  value  of  P.  There  is,  for 
example,  in  Table  III.  of  the  differential  pulley  the  formula 

i>=3-87  +  01508i?/ 

the  highest  load  is  560  lbs.,  half  this  is  280  lbs. ;  the  power  correspond- 
ing to  280  lbs.  is 

3-87  +  01508  X  280  =  4609  lbs. 


The  mechanical  efficiency  is 

280 


4609 


607. 


Thus  the  mechauical  efficiency  of  the  differential  pulley  is  a  little  over 
sixfold. 

In  order  to  deduce  the  percentage  of  useful  effect,  we  must  compare 
this  with  the  velocity  ratio.  To  raise  280  lbs.  one  foot,  a  power  of 
46*09  lbs.  has  to  be  exerted  through  a  space  of  16  feet. 

Hence  the  number  of  units  of  work  is 

46-09  X  16  =  737-4; 

but  of  this  amount  only  280  units  are  uFcfully  expended,  and  therefore 
the  percentage  of  energy  utilized  is 

28000 


737-4 


=  38. 


The  differential  pulley  is  one  of  a  large  class  of  mechanical  powers 
which  possess  the  remarkable  property  of  sustaining  their  loads  without 
the  necessity  of  holding  or  securing  the  lifting  chain.  This  arises  from 
the  excessive  friction  in  these  machines. 

The  following  investigation  will  show  the  general  principles  upon 
which  it  can  be  ascertained  whether  a  given  mechanical  power  will 
"  overhaul"  or  not: — 

P  is  the  power  necessary  to  raise  the  load  R,  n  is  the  velocity 

ratio. 


72  Mr.  Ball's  Account  of  Experiments  upon  the 

To  raise  R  one  foot  nP  units  of  work  are  required,  and  eince  only 
R  of  these  units  are  usefully  expended, 

nP  -  R  units 

must  be  expended  upon  friction. 

Now  let  the  power  P  be  removed ;  since  the  upper  pulley  block  sup- 
ports a  smaller  weight,  the  friction  is  diminished  at  that  block,  though 
remaining  the  same  at  the  lower  block.  The  entire  friction  is  not,  there- 
fore, diminished  in  a  greater  ratio  than  that  of  R  to  P  +  R,  Hence  the 
number  of  units  of  energy  necessary  to  overcome  friction  in  the  descent 
of  the  weight  is  not  less  than 

but  by  the  descent  of  the  load  only  R  units  of  work  can  be  accom- 
plished, and  therefore  the  block  will  not  overhaul,  if 

orif       nP'R>P4^R, 

or  P>  — - . 

»-l 

In  the  case  of  the  differential  pulley, 

i?  =  280,  »  =  16; 
2R 


n-1 


=  37-3, 


and  since  P  is  46*09  lbs.  the  weight  cannot  overrun. 
On  the  other  hand,  if 

R>nP"R, 

or  P  <  — , 
n 

the  block  will  certainly  overhaul. 

Thus,  for  example,  in  the  three-sheave  pulley  block  Table  II., 

-R  =  228 lbs.,  n  =  6; 

—  =  76,  while  P  is  56, 
therefore  this  block  does  overrun. 
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We  may  say  approximately  that  if  less  than  50  per  cent,  of  the 
power  he  consumed  hy  friction,  the  hlock  will  overrun ;  while,  if  more 
than  50  per  cent  of  the  power  he  consumed  hy  friction,  the  hlock  will 
not  overrun. 

The  result  at  which  we  have  arrived  may  he  also  stated  in  a  slightly 
different  manner.     Let  e  he  the  mechanical  efficiency  when  a  load  R  is 

n-  1 

raised ;  if  then  e  <  — - — ,    the  machine  will  certainly  not  overhaul ;  if 

«>-     the  machine  will  certainly  overhaul;  while  if  e  he  interme- 

diate  hetween  -  and  -—- ,  the  actual  details  of  the  particular  pulley 

block  mider  examination  must  he  considered. 

The  tahles  are  constructed  on  an  uniform  plan.  In  the  first  column 
tB  foimd  the  nnmhers  of  the  experiments ;  the  second  contains  the  loads 
rused;  the  third  gives  the  corresponding  ohserved  value  of  the  power ; 
the  fourth  gives  the  value  of  the  power  calculated  from  the  formula ; 
the  fifth  gives  the  difference  hetween  the  calculated  and  ohserved  values 
as  a  means  of  judging  of  the  correctness  of  the  formula  employed. 


Tablb  I — Single  Movbable  Pullet. 

Moveable  pulley  of  cast  iron  3"'25  diameter,  groove  0"  *6,  wide,  wrought 
iron  axle,  0*^*6  diameter ;  fixed  pulley  of  cast  iron  5"  diameter, 
groove  0''-4,  wide ;  wrought  iron  axle  0"'^  diameter,  axles  oiled  ; 
rope  0''-2d  diameter;  velocity  ratio  2;  mechanical  efficiency  1*8; 
useful  effect  90  per  cent. ;  formula  P  »  2*21  +  0*5453  E. 


Bvmber 

Jt. 

Obaeived 
power  in  lbs. 

P. 

Difference  of  the 

of 

lioadin 

Calculated 

obeervedand 

Experiment. 

nw. 

power  in  lbs. 

calculated  values. 

1 

28 

17-6 

17-6 

00 

2 

67 

83-6 

88-8 

-  0-2 

3 

85 

48*6 

48-6 

•f  01 

4 

113 

64  0 

68-8 

-  0*2 

6 

142 

80*0 

79  6 

-  0*4 

6 

170 

94-6 

94-9 

+  0-4 

7 

198 

110-6 

110-2 

-  0*8 

8 

226 

126-6 

126*6 

00 

TOL.  VI. — »0,   I. 
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Table  II. — Thkee-Sheaye  Pullet  Blocks. 

Sheaves  cast  iron,  2''*5  diameter ;  rope  0"-25  diameter;  velocity  ratio  6; 
mechanical  advantage  4;  useful  effect  67  per  cent. ;  formula  P= 
2-36  f  0-238  R, 


Number 

of 

Experimoit. 

Load  in  lbs. 

Obderved 
power  in  lbs. 

P. 

Calculated 
power  in  lbs. 

DifTcrenoe  of  the 

obflenredand 
calculated  Talues. 

1 

67 

16-5 

15-9 

+  0-4 

2 

114 

29-6 

29  6 

00 

8 

171 

48-6 

431 

-  0-4 

4 

228 

66-0 

56-6 

+  0-6 

6 

281 

70-0 

69-2 

-  0-8 

6 

838 

88  0 

82*8 

-0-2 

7 

896 

97  0 

96  4 

-0  6 

8 

452 

109-0 

109-9 

+  0-9 

Table  III. — ^Weston's  Diffebentiax  Pullet  Block. 

Circumference  of  large  groove  ir'*84,  of  small  groove  10"-36;  velocity 
ratio  16;  mechanictd  efficiency  6-07;  useful  effect  38  per  cent  ; 
formula  P  =  3*87  +  01 508  R. 


Number 

R. 
Loadinttw. 

Obserred 
power  in  lbs. 

P. 

Difference  of  the 

of 
Experiment. 

Calculated 
power  in  lbs. 

obserredand 
calculated  yalucs. 

1 

66 

10 

12-8 

+  2-8 

2 

112 

20 

20-8 

+  0-8 

8 

168 

31 

29-2 

-  1-8 

4 

224 

38 

87-7 

-  0-8 

6 

280 

48 

46-1 

-  1-9 

6 

836 

64 

64-6 

+  0-6 

7 

892 

64 

63  1 

-  0-9 

8 

448 

72 

71-6 

-  0-6 

9 

604 

80 

80-0 

0-0 

10 

660 

86 

88-4 

+  2-4 

Table  IV. — Eade's  Epictcloidal  Pullet  Block. 

Size  adapted  for  lifting  weights  up  to  5  cwt. ;  velocity  ratio  12-5;  me- 
chanical efficiency  5 ;  useful  effect  40  per  cent. :  formula  P  =  5-8 
+  0-185  i?. 
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Number 

Load  in  lbs. 

ObseiTed 
I>ower  in  Ibe. 

P. 

Differonoe  of  the 

of 
Ezpenment. 

Calculated 
power  in  lbs. 

obsenred  and 
calculated  yaluee. 

1 

66 

15 

16-2 

+  1-2 

2 

112 

27 

26-5 

-  0-5 

8 

168 

40 

86  9 

-  8-1 

A 

224 

47 

47-2 

+  0-2 

5 

280 

56 

57-6 

+  1   6 

6 

336 

66 

68  0 

+  2-0 

7 

392 

78 

78-8 

+  0-3 

8 

448 

88 

88-6 

+  0-6 

9 

504 

100 

99-0 

-  10 

10 

1 

560 

110 

109-4 

-  0-6 

Table  V. — Moork's  Patent  Pitllet  Block. 

Size  adapted  for  lifting  10  cwt  ;  velocity  ratio  31-6  ;  mechanical 
efficiency  10"4;  percentage  of  useful  eflfect  30;  formula -P  =  3*0 
+  00805  R. 


Number 

R. 
Load  in  lbs. 

Observed 
power  ia  lbs. 

P. 

Difference  of  the 

of 

Experiment* 

Calculated 
power  in  lbs. 

observed  and 
calculated  values. 

1 

63 

8 

81 

+  01 

:     2 

119 

18 

12-6 

-0-4 

3 

175 

17 

17-J 

-i-o-i 

4 

231 

22 

21-6 

-  0-4 

5 

287 

26 

26-1 

+  0  1 

6 

843 

30 

30-6 

+  0-6 

7 

399 

85 

351 

+  0-1 

8 

455 

40 

39-7 

-  o-d* 

9 

511 

44 

44-3 

+  0-3 

10 

567 

49 

48-6 

-  0-4 

Table  VI. — Mooee  and  Head's  Patent  Hand-Hoist. 

Velocity  ratio  6"16;  mechanical  efficiency  4*2;  percentage  of  useful 

effect  81 ;  formula  P  =  06  +  0-232  R, 


Number 

of 

Experiment. 

R. 
Load  in  lbs. 

Observed 
power  in  lbs. 

P. 

Calculated 
power  in  lbs. 

1 
2 
3 
4 

62 
118 
174 
230 

16 
28 
41 
54 

15 
28 
41 

64 

I 
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XII. — On  the  Nature  and  Constitution  of  some  new  Compounds  of 
Mercury  uith  certain  Ketones.  By  J.  Emerson  Retnoli>s, 
Member  of  the  Eoyal  College  of  Physioians,  Edinburgh, 
Keeper  of  the  Mineral  Department,  and  Analyst  to  the 
Boyal  Dublin  Society. 

[Read  March  20,  1871.] 

About  ten  years  ago  I  laid  before  the  Society  an  account  of  some  expe- 
riments on  ''  Wood  Spirit  and  its  detection,*^*  in  the  courBe  of  which,  a 
peculiar  reaction  of  acetone  (one  of  the  constituents  of  commercial 
wood  spirit)  was  described.  It  was  shown  in  the  Paper  referred  to 
that  mercuric  oxide,  when  freshly  precipitated,  dissolves  completely  in 
potassium  hydrate  in  presence  of  acetone,  and  yields  a  liquid  possessing 
highly  characteristic  properties. 

In  a  Paperf  recently  communicated  to  the  Royal  Society  of  London 
the  general  investigation  of  the  above  reaction  has  been  detailed,  and  I 
have  there  shown,  (1)  that  not  only  acetone  but  other  members  of  the 
group  of  fatty  ketones  can  be  made  to  unite  directly  with  mercuric 
oxide ;  (2)  that  the  resulting  compounds  afford  a  new  group  of  colloid 
hydrates,  analogous  in  properties  to  the  silicic,  albuminic,  and  other 
hydrates  made  known  by  the  researches  of  Professor  Graham ;  (3)  that 
the  new  hydrates  may  best  be  regarded  as  exiremefy  feeble  conjugate 
acids,  the  chief  member  of  the  group  (that  derivable  from  acetone)  being 
tetrabasic,  and  capable  of  affording  very  unstable  salts;  and  (4)  that 
the  liquid  acid  or  hydrate  is  capable  of  affording  a  gelatinous  hydrate, 
and  the  latter  cui  in  turn  be  wholly  deprived  of  water  and  an  anhydrous 
body  obtained  incapable  of  again  uniting  with  the  elements  of  water  to' 
re-form  the  original  liquid  or  gelatinous  hydrate.  The  formula  of  the 
anhydrous  body  obtained  from  the  aceto-mercurio  compound  has  been 
proved  to  be 

X(CH.).CO),Hg,0^ 

In  the  present  communication  I  venture  to  add  some  remarks  on 
the  probable  chemical  constitution  of  the  above-mentioned  bodies  deriv- 
able from  acetone.  In  order  to  make  these  observations  intelligible, 
however,  it  will  be  necessary  to  state  here  in  general  terms  the  mode 
of  preparing  the  aceto- mercuric  hydrate,  the  evidence  of  its  acid  cha- 
racter, and  of  the  basicity  of  the  acid. 

The  liquid  colloid  body  is  prepared  by  adding  to  a  dilute  solution  of 
potassium  hydrate  with  a  quantity  of  acetone,  a  solution  of  mercuric 
chloride ;  oxide  of  mercury  is  precipitated  at  first,  but  speedily  unites 


♦  "Journal  of  the  Royal  Dublin  Society,"  vol.  iv.,  p.  114. 
t  "Proceedings  uf  the  Ruyal  Society,  1871,*'  p.  431. 
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with  the  acetone  when  the  mixture  is  warmed,  and  the  resulting  com- 
pound dissolves  in  the  alkali.  When  the  clear  alkaline  liquid  so  oh- 
tained  is  placed  in  a  hoop  dialyzer,  aod  the  latter  floated  in  a  considerable 
bulk  of  distilled  water,  the  potassium  chloride  formed  in  the  above 
reaction  and  potassium  hydrate  di£fuses  away,  and  can  be  thus  com- 
pletely removed  from  the  mercuric  compound  which  remains  behind  in 
the  dialyzer  as  a  liquid  colloid  hydrate.  The  latter  body  is  extremely 
iuaceptible  of  change  to  the  condition  of  gelatinous  hydrate  by  heat,  or 
contact  with  traces  of  acids,  strong  alkalies,  or  many  neutral  salts,  and 
on  dessication  yields  the  anhydrous  body  above  referred  to.  The  original 
alkaline  liquid  on  treatment  with  an  acid  in  slight  excess  affords  at  first 
a  somewhat  gelatinous  white  precipitate,  which  speedily  becomes  the 
yellowish- white  and  dense  anhydrous  body.  The  latter  is  insoluble, 
without  decomposition,  in  acid  liquids  hitherto  tried. 

The  Bolution  of  potassium  hydrate  used  in  the  first  instance  may  be 
replaced  by  solution  of  sodium,  barium,  or  even  calcium  hydrate,  and 
yet  the  same  ultimate  result  arrived  at.  When  sodium  hydrate  is 
employed,  no  material  difference  is  observed  at  any  stage  of  the  opera- 
tions, but  when  barium  hydrate  is  substituted,  re-solution  of  mercuric 
oxide  in  presence  of  acetone  is  quickly  effected  with  the  aid  of  heat ; 
bat  this  alkaline  solution  slowly  decern  poses,  yielding  a  white  precipitate 
of  the  mercuric  ketone  compound,  mixed  with  a  little  barium  carbonate. 
This  decomposition  takes  place  in  closed  vessels,  and  most  rapidly  when 
the  solution  has  been  boiled  in  course  of  preparation,  and  when  no 
excess  of  barium  hydrate  has  been  employed  beyond  the  amount 
absolutely  required  to  secure  the  retention  of  the  mercuric  compound 
in  Bolntion. 

Keeping  in  view  the  peculiar  mode  of  generation  of  the  mercuric 
ketone  compound,  its  solubility  in  alkaline  liquids  at  the  time  of  its 
formation,  and  insolubility  without  decomposition  in  acid  solutions, 
its  power  of  uniting  with  water  to  form  both  liquid  and  gelatinous 
hydrates,  and  the  extremely  close  analogy  of  these  in  properties  and 
relations  to  the  "  cosilicic  acids"  of  Prof  Graham,  we  are  compelled  to 
attribute  to  the  new  hydrates  very  feeble  acid  functions. 

The  alkaline  solutions  above  referred  to  may  therefore,  as  above 
stated,  be  regarded  as  containing  metallic  salts  of  a  peculiar  acid,  de- 
rived from  the  compound  ((CH3)^C0)2Hg308.  That  these  salts  are, 
however,  even  more  easily  decomposed  than  alkaline  silicates  is 
^own : — 

J  St.  By  the  easy  decomposition  of  the  potassium  salt  by  the  process 
of  liquid  diffusion.  The  osmotic  force  alone  is  sufficient  for  this  pur- 
pose, the  high  diffusive  energy  of  potassium  hydrate  enabling  it  to 
rapidly  pass  through  the  dialytic  septum,  leaving  behind  the  colloid 
acid  in  the  liquid  state.  The  analogous  decomposition  occurs  somewhat 
less  readily  in  the  case  of  sodium  silicate.* 


•  Graham,  "Phil.  Mag.,"  vol.  xxviii.,  p.  319. 
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2nd.  By  the  facility  with  which  the  new  acid  may  be  displaced 
from  the  aqueous  solutions  of  its  potassium,  sodium,  or  barium  salts 
by  so  feeble  an  agent  as  carbonic  acid.  Solutions  of  alkaline 
silicates  are  well  known  to  decompose  in  the  same  manner,  but  less 
rapidly. 

3rd.  By  the  fact  that  heat  alone  is  able  to  effect  the  decomposition 
of  the  potassium  salt,  a  solution  of  the  latter  giving  a  yellowish-white 
precipitate  of  the  anhydrous  mercuric  ketone  compound  an  violent 
ehullitionj  the  alkali  remaining  dissolved.*  Be-solution  does  not  take 
place  on  cooling,  or  on  digestion  with  an  excess  of  the  metallic  hydrate 
at  the  ordinary  temperature. 

It  is,  however,  worthy  of  note  here  that  the  gelatinous  precipitate 
produced  by  acetic  acid  in  a  solution  of  the  potassium  salt  is  soluble  in 
excess  of  potassium  hydrate  immediately  after  ite  formation  ;  but  it  aoon 
loses  this  property,  and  alters  somewhat  in  appearance,  becoming  more 
dense. 

With  a  view  to  obtain,  if  possible,  some  evidence  of  the  basicity  of 
the  acid,  a  quantity  of  mercuric  chloride  was  dissolved  in  water,  the 
theoretical  proportion  of  pure  acetone  added,  and  excess  of  potassium 
hydrate.  Complete  re-solution  of  the  mercuric  oxide  was  obtained  as 
usual.  To  the  alkaline  liquid  dilute  hydrochloric  acid  was  added,  until 
a  moderate  quantity  of  the  white  mercuric  acetone  compound  had  been 
precipitated.  The  whole  was  then  filtered  as  clear  as  possible.  The 
filtrate  now  contained,  in  addition  to  potassium  chloride  resulting  from 
the  reaction,  a  certain  amount  of  the  mercuric  acetone  compound,  held 
in  solution  by  a  minimum  of  alkali.  In  order  to  determine  the  ratio 
between  the  anhydride  or  acid  and  potassium  present  in  combination, 
100  cub.  centims.  of  this  solution  were  now  taken,  treated  with  excess 
of  hydrochloric  acid,  and  the  mercury  precipitated  as  sulphide  by  means 
of  sulphuretted  hydrogen.  The  pure  mercuric  sulphide  obtained  in  this 
manner  weighed  1*056  gramme  :  this  amount  represents  1*1591  gramme 
of  the  anhydrous  mercuric  acetone  compound,  as  calculated  from  the 
formula  already  found  for  that  body. 

Another  100  cub.  centims.  of  the  same  solution  were  taken,  and 
dilute  sulphuric  acid  of  known  strength  very  cautiously  added,  until  a 
drop  of  the  liquid  faintly  reddened  blue  litmus-paper :  5*4  cub.  centims. 
of  acid  were  required ;  this  amount  of  acid  represented  *2106  gramme 
of  potassium. 

100  cub.  centims.  of  the  solution,  completely  free  from  exeeee  of 
alkali,  therefore  contained  of 

grm. 

(CO(CH8)a),Hg30,  .         .         .1-1591 

K'  ....        -2106 


*  In  thiff,  as  in  many  other  respects,  a  ttronp  solution  closely  resembles  in  deport- 
ment ft  liquid  containing  white  of  egg. 
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These  numbers,  when  divided  in  the  usual  way  by  the  respective 
fttomie  weights,  gave  the  proportion  of  1 :  3*6. 

The  foregoing  experiment  is  but  one  of  many  performed  with  a 
similar  result,  the  mean  ratio  found  for  different  solutions  being  1 :  3'7. 
When  the  conditions  under  which  the  determinations  were  made  are 
considered,  the  ratio  1 :  4  may  be  admitted  as  the  true  result 

A  solution  of  the  barium  salt  was  now  prepared  with  great  care,  the 
presence  of  excess  of  barium  hydrate  being  guarded  against  by  very 
eautiouB  manipulation  in  the  first  instance,  and  subsequent  treatment 
with  acetone  and  mercuric  chloride,  until  the  liquid  ceased  to  dissolve 
more  mercuric  oxide.  The  acid  treatment  resorted  to  in  the  case  of  the 
potassium  salt  was  found  to  be  unsuitable  in  the  present  instance:  100 
cub.  oentims.  of  the  clear  filtered  liquid  were  taken,  immediately  after 
preparation  of  the  solution,  and  treated  with  excess  of  hydrochloric 
add  until  complete  decomposition  was  effected ;  the  mercury  was  then 
precipitated  as  sulphide :  '5062  gramme  was  obtained ;  this  amount 
represents  '5565  gramme  of  the  anhydrous  mercuric  acetone  compound. 
100  cub.  centims.  were  treated  with  a  standard  acid  :  3*3  cub.  cen- 
tims.  were  required  before  an  acid  reaction  was  developed ;  this  corres- 
ponds to  -2244  gramme  of  barium. 

We  therefore  find  in  100  cub.  centims.  of  the  solution  of 

gnn. 

(CO(CH,),).HgA  -5556 

Ba"  .  -2244 

When  these  numbers  are  treated  as  before,  we  find  that  the  ratio  of 
anhydrous  ketone  compound  to  barium  is  1  :  1*84.  As  in  the  case  of 
the  potassium  salt,  the  chances  of  error  are  altogether  in  the  direction 
of  under-estimating  the  barium  and  over-estimating  the  remaining  con- 
stituent of  the  salt ;  the  ratio  1  :  2  may  therefore  fairly  be  taken  as  the 
practical  result  of  t^ese  determinations. 

Potassium  being  monovalent  and  barium  divalent,  it  would  appear 
that  the  solutions  above  mentioned  contained  respectively  the  normal 
potassium  and  barium  salts  of  an  extremely  feeble  but  yet  distinctly 
marked  tetrabasic  acid.  When  any  one  of  these  liquids  was  evaporated 
to  diyness  tn  vaeuo  over  sulphuric  acid,  a  resinoid  mass  was  in  each  case 
obtamed,  from  which  metallic  chloride  was  removable  by  water ;  but 
since  partial  decomposition  appeared  to  take  place  during  the  process  of 
evaporation  in  each  case,  the  now  insoluble  resinoid  body,  containing 
potassium,  sodiuiti,  or  barium,  could  not  be  regarded  as  a  pure  salt. 

The  above  facts  and  the  inferences  just  drawn  from  them,  warrant 
us  now  in  endeavouring  to  explain  the  constitution  of  the  acid — that 
derived  from  acetone  more  particularly — and  the  formula  of  which  we 
may  provisionally  write. 

(CH.),CO),Hg.  0.,  (OH),, 
or  on  the  water  typ 
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(CHi),CO)^g.03lo, 

The  new  acid  we  may  call  di-aceto'tnercurie-acid,  and  the  group  of 
hodies  of  which  this  is  prohably  the  first  member  di-keto-mer curates. 

The  constitution  of  the  acid  may,  however,  be  best  represented  by 
the  following  construction.* 

(  {CH,),C0HgO  j  J' 
({CF.),COHgO{^^ 

And  that  of  the  anhydrous  compound — 

(  (OH,)aCOHgO 
]         HgO 
((CH3),COHgO 

While  the  potassium  and  barium  salts  become  respectively— 

(CH,).COHgO  {  J» 
(CH.),COHgO  I  ^^ 

And 

C(CH.),COHgOJ5* 

I  (CH,),COHgO  {  ^^ 

It  will  be  observed  that  in  the  construction  of  these  formulae  the 
tetravalence  of  mercury  is  almost  of  necessity  assumed,  as  in  this  way 
we  are  enabled  to  give  a  simple  explanation  of  certain  phenomena 
otherwise  extremely  difficult  of  elucidation.  It  is  certain  that  in  most 
mercuric  compounds  the  metal  is  divalent,  but  there  is  some  evidence 
to  prove  that  in  certain  states  of  combination  the  atom  of  mercury  ex- 
hibits a  still  higher  combining  power  than  is  usually  attributed  to  it  ;t 
but  this  additional  attractive  force  is  evidently  of  very  low  intensity, 
and  only  comes  into  play  under  exceptional  conditions ;  hence  com- 
pounds resulting  from  the  operation  of  this  feeble  attractive  power, 
may  be  expected  to  prove  very  unstable,  if  the  conditions   under 

*  Since  treatment  of  the  acid  with  aulpharetted  hydrogen  resolves  the  compound 
into  mercuric  sulphide,  ordinary  acetone  (as  proved  by  the  vapour  density  of  the  product) 
and  water,  it  is  not  improbable  that  the  two  molecules  of  acetone  are  bound  together  by 
means  of  mercuric  oxide. 

t  The  evidence  referred  to  in  the  text  is  chiefly  that  derived  from  the  composition 
of  the  Urge  groups  of  so-called  double  salts  which  dyad  mercury  is  Isnown  to  afford. 
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which  they  may  be  placed  should,  in  even  a  very  slight  degree,  favour 
the  reversion  of  the  mercury  in  the  compound  to  its  usual  pseudo- 
divalent  character.  The  liquid  acid  above  described  may  fairly  be 
regarded  as  such  an  unstable  body,  wherein  the  elements  of  two  atoms 
of  water  are  held  in  very  feeble  combination,  owing  to  the  attractive 
powers  of  two  tetravalent  atoms  of  mercury ;  but  dessication  of  this  acid 
at  ordinary  temperatures  is  sufficient  to  resolve  it  into  water  and  a  solid 
anhydrous  body  no  longer  capable  of  conversion  into  a  liquid  acid. 

This  is  true,  in  a  limited  sense,  of  the  metallic  salts  likewise,  for  simple 

heating  of  a  normal  solution  of  one  of  the  soluble  salts  of  the  acid 

the  potassium  salt  for  instance—  quickly  effects  the  decomposition  into 
metaJlic  hydrate  and  anhydrous  mercuric  compound  obtained  in.  the 
£>Tmer  case.  Finally,  the  addition  of  an  acid  to  the  solution  of  the 
potassium  salt  causes  a  precipitate,  soluble  in  excess  of  potassium 
hydrate,  inmiediately  after  production ;  but  in  a  very  short  time  the 
precipitate  ceases  to  dissolve  in  the  alkali,  having,  probably,  passed 
into  tiie  usual  anhydrous  condition. 

The  change  from  the  acid  body,  in  which  the  mercury  is  regarded 
as  being  tetravalent,  to  the  anhydrous  compound,  in  which  it  may  be 
oonsidexed  pseudo-divalent,  can  be  thus  represented  by  the  formula — 

For  the  acid — 


(CHa),  =  C-  -  0"  -  Hg-  -  or  {}/' 

(CH3)a.(!r-.(y'  -  Hg-  -0/"  H^ 


For  the  anhydrous  body — 


(CH,),C''0"Hg"0' 
Hi"0" 


(CH,),C''OHg''(!>'' 

Applying  the  principle  of  apparent  change  of  quantivalence  of  the 
mercury  to  the  other  compounds,  it  will  be  seen  from  the  construc- 
tion of  the  formula  of  the  barium  di-aceto-mercurate,  that  two 
isomeric  salts  of  a  divalent  metal  can  exist — one  in  which  the  mer- 
cury is  tetravalent,  and  the  second  in  which  it  is  pseudo-divalent. 
The  difference  may  be  represented  in  the  following  way.  The 
normal  barium  di-aceto-mercurate  being : — 

W  /(CH,)aC0Hg"0."'5*" 

ig^O"        I 


(CH,),i0Hg-0,"'g^. 
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The  isomeric  body  containing  psendo-divalent  mercury  would  be — 


(/3)  f  (CH,),COHg"0  Ba^O 


I 


HgO 
(CH,),COHg"0  Ba''0 


Further,   the  last  body  might  lose  an  atom   of  barium   and   of 
oxygen  in  presence  of  water,  and  become — 

(7)  ( (CH.%COHgO" 

HgO  BaO" 

in  which  the  divalent  group  BaO",  would  serve  to  unite  the  oxygen  at 
the  end  of  each  chain. 

Of  di-aceto-mercurates,  containing  a  monovalent  metal— potas- 
sium for  instance — ^we  could  expect  to  find  but  two  classes;  {a)  the 
normal  salt  of  the  tetrabasic  acid  already  described,  containing  tctra- 
valent  mercury — 

(CH,).COHg''Or^ 

igO  ' 


[O.ioHg-O,'^^ 


probably  incapable  of  isomeric  modification :  and  (5)  a  normal  salt  of 
a  dibasic  acid,  containing  pseudo-divalent  mercury — 

(CH.)aCOHg",  OK 

io 

(CH0aCOHg^  OK 

While  the  normal  barium  and  potassium  salts  of  the  tetrabasic 
add  have,  I  venture  to  think,  been  distinctly  made  out,  I  am  unable 
to  offer  any  satisfactory  evidence  of  the  existence  of  some  of  those  com- 
pounds just  referred  to.  I  should  add,  however,  that  I  am  warranted  on 
experimental  grounds  in  suggesting  the  probable  existence  of  these 
bodies ;  but  the  difficulties  attending  the  separation  and  purification 
of  such  iU-defined  compounds  have  been  sufficient  to  hitherto  prevent 
their  isolation  in  a  state  suitable  for  analysis. 
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XTTT. — An  Inquiry  into  the  Came  of  the  Interrupted  Spectra  qf 
Chues  ;  Part  II  On  the  Absorption  Spectrum  of  ChiorO' 
chromic  Anhydride.  By  GJ-.  Johnstone  Stoney,  M.A.y  F.B.S.y 
Secretary  to  the  Queen's  University  in  Ireland;  and  J. 
Emerson  Reynolds,  M.B.O.P.E.,  Keeper  of  the  Mineral 
Department,  and  Analyst  to  the  Eoyal  Dublin  Society. 

[Bead  Febrnaiy  20,  1871.] 
ABSTBACT. 

Oirs  of  the  authors  of  this  communication  recently  published*  an  inves* 
tigation  into  the  cause  of  the  lines  which  present  themselyes  in  the 
spectra  of  gases,  in  which  he  traced  the  origin  of  these  lines  to  periodic 
motions  in  the  molecules  of  the  gas,  and  showed  that  usually  seyerai 
lines  in  the  spectrum  will  arise  out  of  each  such  motion. 

It  follows,  in  fact,  from  the  investigation  to  which  we  refer,  that  in 
all  the  cases  in  which  the  periodic  motion  in  the  gas  produces  an  undu* 
ktion  in  the  aether,  consisting  of  waves  of  any  other  kind  than  simple 
pendulous  vibrations,  there  must  be  a  resolution  of  the  undulation  into 
its  pendulous  components,  when  it  enters  a  dispersing  medium;  and  it 
further  appears  that  the  periodic  times  of  these  component  waves  must 
be  either  the  periodic  time  of  the  parent  motion,  or  harmonics  of  it. 
It  is  these  pendulous  componepts  which  present  themselves  as  lines  in 
the  spectrum.  The  way  in  which  the  intensities  of  the  lines  depend 
on  the  character  of  the  original  disturbance  was  also  pointed  out. 

We  wished  to  apply  this  theory  to  the  study  of  the  spectra  of  parti- 
cular gases ;  both  in  order  to  test  the  theory,  and  to  make  use  of  it  for 
the  investigation  of  the  motions  which  take  place  within  the  molecules 
of  matter,  about  which  but  little  is  yet  understood.  We  had,  however, 
DO  opportunity  of  carrying  out  our  intention  until  the  construction  of 
the  great  Grubb  spectroscope  of  the  Boyal  Dublin  Society  was  so  far 
sdvanoed  that  we  coold  employ  it,  which  was  in  January  last;  since 
which  time  the  following  investigation  has  been  made  in  the  laboratory 
of  the  Society  : — 

When  a  column  of  the  brown  vapour  of  cMorochromic  anhydride  is 
interposed  between  a  source  of  light  and  the  eye,  certain  of  the  rays  are 
intercepted,  and  the  deep  colour  of  the  vapour  is  due  to  this  sappression 
of  some  of  the  tints.  When  the  light  that  is  used  is  sufficiently  bright 
it  if  possible  by  the  spectroscope  to  determine  precisely  what  rays  are 
absorbed ;  for  to  each  intercepted  ray  there  will  correspond  a  dark  line 
in  the  spectrum.  In  this  way  we  find  that  the  vapour  of  chlorochromio 
anhydride  absorbs  very  little  of  the  red,  while  it  entirely  obliterates  the 

*  '*  Eeport  of  the  British  Association  for  1870/'  p.  41 ;  **  Proceedings  of  the  Royal 
Iriah  AeadaDy**  of  January  9th,  1S71 ;  *'  PhUoeophical  Magazine,"  vol.  xli.  (1871), 
p.  292. 
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other  end  of  the  spectram,  shatting  out  the  blue,  indigo,  and  Tiolet ; 
and  that  in  the  interval  between  these  two  regions,  extending  over  the 
orange,  yellow,  and  green,  there  are  abont  120  or  130  lines.  We  have 
sneasnred  the  positions  of  thirty-one  of  these  lines,  distributed  irregu- 
larly over  nearly  the  whole  of  this  range.  In  doing  so,  we  selected 
those  of  which  the  positions  could  be  determined  accurately  with  the 
most  ease,  and  in  every  one  of  these  cases  the  position  of  the  line  was 
found  to  be  that  which  our  theory  assigns  to  it.  The  theory  is  there- 
fore satisfactorily  verified. 

It  is  accordingly  safe  to  employ  this  theory ;  and  we  have  by  it  been 
able  to  ascertain  that  the  whole  of  this  long  series  of  lines  is  due  to  a 
single  motion  in  the  molecules  of  the  vapour.   We  have  moreover  found 

T 

the  periodic  time  of  this  motion,  which  is  -^,  where  T'is  the  time  which 

light  takes  to  advance  one  millimetra  This  determination  cannot  be  in 
error  by  more  than  one  five-hondredth  part  of  its  amount ;  and  it  indi- 
cates that  this  tiny  motion  is  executed  rather  more  than  800,000,000,000 
(eight  hundred  thousand  millions)  of  times  in  each  molecule  of  this 
vapour  every  second  of  time. 

We  have  also  been  able  to  extract  some  information  about  the  cha- 
racter of  the  motion,  from  the  succession  of  intensities  of  the  lines  in 
the  spectrum ;  but  onr  knowledge  on  this  subject  is  as  yet  imperfect. 
The  motion  seems  to  be  of  a  kind  which  bears  a  curious  relation  to  the 
motion  of  a  certain  point  upon  a  violin  string  while  the  bow  is  being 
drawn — ^viz.,  a  point  that  lies  at  a  distance  of  nearly  but  not  quite 
two-fifths  of  the  length  of  the  string  from  one  end. 

The  foregoing  investigation  has  been  made  with  the  spectroscope 
and  appliances  of  the  Eoyal  Dublin  Society,  which  are  adapted  for  the 
examination  of  absorption  spectra  and  of  the  spectra  of  such  vapours  as 
are  incandescent  at  moderate  temperatures.  We  hope  soon  to  be  able 
to  include  in  our  inquiry  the  many  gases  that  require  the  temperature 
of  the  electric  spark  to  render  them  incandescent,  by  the  help  of  addi- 
tional apparatus  which  the  Iloyal  Irish  Academy  is  supplying  to  us. 


'^^'—Mineralogical  Tables,  arranged  with  a  rtew  to  facilitate  the 
Examination  of  the  Mineral  Collection  of  the  Royal  Dublin 
^cietg.  By  J.  Emerson  Eeynolds,  M.  R.  0.  P.  Ediii., 
Keeper  of  the  Mineral  Department,  and  Analyst  to  the 
Royal  Dublin  Society. 


[Read  Xovember  21,  1870.] 
INTKODUCTIOK. 
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able  for  the  publication  of  an  outline  of  the  classification  employed, 
which  should  serve  also  as  a  guide  to  students  in  the  examination 
of  the  series  of  specimens  exhibited.  In  drawing  up  such  a  guide  it 
seemed  desirable  to  depart  from  the  usual  practice  in  such  cases,  and 
supply  a  certain  amount  of  information  about  most  of  the  mineral  spe- 
cies placed  in  the  Museum.  In  carrying  out  this  intention  it  was  found 
most  couTenient  to  adopt  a  tabular  arrangement,  and  to  include  under 
the  heads  of  the  Crystalline  form,  Chemical  composition.  Lustre  and 
Colour,  Hardness  and  Specific  Gravity,  the  more  prominent  characters, 
each  serving,  in  a  greater  or  less  degree,  for  the  identification  of  the 
miaerals  whose  names  find  a  place  in  this  work.  It  should  be  added, 
however,  that  the  list  does  not  contain  the  names  of  many  varieties  or 
species  of  subordinate  interest,  specimens  of  which  are  exhibited  in  the 
collection.  On  the  other  hand,  in  some  very  rare  instances,  the  name 
and  characters  of  a  mineral  are  given  in  the  Tables  though  no  specimen 
is  at  present  shown ;  but  it  seemed  undesirable  to  publish  a  list  with- 
out including  the  species  referred  to. 

The  mineral  collection  is  contained  in  a  series  of  43  cases,  arranged 
on  the  second  gallery  of  the  Chief  Hall  of  the  Natural  History  Museum. 
On  a  platform  at  the  western  end  of  the  gallery  are  placed  three  large 
and  two  smaller  table  cases ;  one  of  the  latter  contains  a  collection  of 
coals  and  allied  carbonaceous  mineral  mixtures ;  the  remaining  four  cases 
being  filled  with  specimens  of  the  unoxidised  chemical  substances  other 
than  the  Salts  of  the  Halogens — Chlorine,  Iodine,  Bromine,  and  Fluorine ; 
while  the  collection  of  Meteorites  finds  a  place  in  an  upright  com^art- 
menL  The  remaining  38  cases  are  placed  round  the  gallery,  and,  with 
the  exception  of  Nos.  6  and  7,  which  contain  the  Chlorides,  Iodides, 
Bromides,  and  Fluorides,  all  the  minerals  exhibited  in  these  are  com- 
pounds of  which  Oxygen  is  an  essential  constituent. 

The  plan  adopted  in  the  subdivision  of  the  three  great  classes  of 
bodies  above  mentioned  will  be  evident  on  inspection  of  the  Tables,  but 
some  of  the  chief  groups  of  minerals  in  each  class  and  species  of  indus- 
trial importance  may  be  here  briefly  indicated  : — 

L  In  the  first  subdivision  of  the  class  are  placed  the  elementary 
chemical  substances  found  native  in  a  more  or  less  pure  condition.  The 
noble  metals — ^Gold,  Silver,  and  Platinum — ^may  be  given  as  examples  of 
these,  t(^ther  with  the  delicately-coloured  unmetallic  mineral  Sulphur, 
and  Carbon,  in  its  three  widely-differing  conditions  of  Graphite  (the 
so-called  Black  Lead),  the  magnificent  mineral  Diamond,  and  the  coal- 
like Anthracite.  Amongst  the  compounds  of  the  metals  with  Sulphur, 
Arsenic,  &c.,  the  most  remarkable  are  the  valuable  ores  of  Silver,  Glance 
Silver,  the  Eed  Silvers — Proustite  and  Pyrargyrite,  Brittle  Silver  Ore, 
and  the  argentiferous  variety  of  Fahlerz.  In  this  class  we  also  have  the 
valuable  ore  Galena,  the  Sulphide  of  Lead ;  the  rich  Copper-bearing 
minerals  Glance- Copper,  Bomite,  Copper  Pyrites,  and  the  Grey  or  **  Pah- 
lerz,"  of  the  German  miners.  Some  large  specimens  of  the  last  mineral, 
found  at  Liskeard,  Cornwall,  exhibit  a  very  beautiful  iridescence.  The 
mineral  Stibnite,  the  chief  source  of  the  metal  Antimony,  occurs  here ; 
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and  into  this  class  also  fall  the  well-known  Iron  FyriteSy  from  which  the 
Sulphur  used  in  the  manufacture  of  Sulphuric  Acid,  or  Oil  of  Vitriol, 
is  liurgely  derived ;  the  Arsenical  Pyrites  and  the  valuable  Arsenides  and 
Sulpharsenides  of  Nickel  and  Cobalt ;  the  Sulphide  of  Zinc  or  Blende, 
and  Cinnabar,  the  source  of  the  metal  Mercury,  or  Quicksilver. 

II.  In  the  second  class,  the  compounds  of  the  four  Halogens  find 
their  place.  Bock  Salt,  or  Chloride  of  Sodium,  and  the  variously-coloured 
and  often  beautiful  Mineral  Fluor  Spar,  or  Fluoride  of  Calcium,  axe  the 
most  remarkable  members  of  this  class ;  but,  in  addition  to  these,  the 
valuable  Chloride,  Iodide,  and  Bromide  of  Silver  are  worthy  of  notice ; 
and  the  fine  Cryolite,  or  Ice  Stone,  the  double  Fluoride  of  Alumi- 
nium and  Sodium,  from  which  the  metal  Aluminium  is  extracted.  This 
mineral  was  discovered  in  Greenland  by  the  late  Sir  Charles  Gie66cke, 
the  former  Keeper  of  the  Mineral  Collection  of  the  Boyal  Dublin 
Society. 

III.  The  third  class  includes  an  immense  number  of  minerals,  many 
of  which  are  of  industrial  importance.  Generally,  the  members  may  be 
divided  into  four  sections,  (a)  Basic  Oxides,*  {h)  Indifferent  Oxides, 
{c)  Acidifiable  Oxides,  and  {d)  Salts. 

(a).  This  section  includes  the  valuable  Suboxide,  or  Ruby  Copper;  the 
great  ore  of  Iron  Bed  Hsematite,  (a  Sesquioxide),  its  varieties,  and  the 
allied  hydrated  Brown  Haematites ;  also  the  Sesquioxide  of  Alumi- 
nium in  its  widely-difiering  forms  of  Emery,  Corundum,  and  the 
exquisitely-coloured  varieties,  Oriental  Sapphire,  Kuby,  Amethyst, 
Emerald,  &c. 

(&)•  One  of  the  most  remarkable  of  the  Indifferent  Oxides  is  the  Man- 
ganese Binoxide,  or  Pyrolusite,  so  largely  employed  in  the  prepara- 
tion of  Chlorine  from  Hydrochloric  acid  for  the  manufacture  of  bleach- 
ing powder.  A  group  of  minerals  called  Spinelles  occur  in  this 
section,  the  typical  member  of  the  group  furnishing  some  beauti- 
fUly-coloured  varieties,  the  Balas  Kuby,  RubiceUe,  &c.  Another 
member  of  the  group,  Cbrysoberyl,  is  likewise  used  for  ornamental 
purposes.  The  valuable  Magnetic  Iron  ore  is  also  a  Spinelle,  and  the 
Chrome  Iron  ore — the  chief  source  of  Chromium  compounds  in  the 
Arts. 

{c).  In  the  section  of  Acidifiable  Oxides  we  find  Tinstone  (the  Bin- 
oxide),  the  great  ore  of  Tin,  and  several  much  less  important  metal- 
lic oxides.  The  most  widely-distributed  mineral  of  the  group — 
Silica — ^is  the  Binoxide  of  Silicon.  Its  numerous  varieties  from  the 
perfectly-formed  Rock  Crystal  and  the  variously-coloured  crystal- 
lised Quartz,  to  the  uon-crystalline  Calcedony,  Agate,  Jasper,  &c. 
and  the  hydrated  Opal,  includes  some  of  the  best-known  and  most 
attractive  minerals,  many  of  them  being  extensively  employed  in 
jewellery.  Quartz,  in  the  form  of  fine  white  sand,  is  the  princi- 
pal material  used  in  the  glass  manufacture,  the  varieties  of  window, 

*  In  the  Tables,  however,  the  chemical  formula  is  oscd  to  determine  the  sub- 
divifiion  of  the  Oxides  and  Sdts. 
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cnrown,  flint,  and  other  kinds  of  glass  resulting  from  the  fdsion  of 
SUica  or  Quartz  with  certain  of  the  basic  oxides,  lime,  oxide  of 
lead,  soda,  potash,  or  a  mixture  of  these  in  suitable  proportions. 
{dy  In  the  first  section  of  the  group  of  Salts  are  placed  the  Silicates, 
the  natiye  compounds  resulting  from  the  union  of  Silica  with  me- 
tallic oxides.  The  Silicates  may  be  further  subdivided  into  groups 
of  minerals  resembling  each  other  in  form,  chemical  composition,  or 
mode  of  occurrence  in  nature.  Seven  such  groups  may  be  con- 
▼eniently  recognised :  these  are  the  Felspar,  Mica,  Garnet,  Horn- 
blende, Serpentine,  Zeolite,  and  Andalusite  groups;  the  name  of 
the  typical  mineral  roimd  which  the  other  Silicates  are  gathered 
aerraig  usually  to  distinguish  the  group.  The  Salts  derived  from 
oth»  adds  follow  the  Silicates  in  their  natural  order,  and  some  of 
the  more  remarkable  of  these  are  briefly  referred  to  in  the  follow- 
ing paragraphs. 

Considering  the  Silicates  in  the  order  just  given  we  meet  first  with 
the  Moonstone-— a  white,  translucent,  and  impure  variety  of  Orthoclase  or 
potash  felspar — ^which  is  prized  as  an  ornament  in  Eastern  coun- 
tries. The  common  variety  of  felspar,  when  sufficiently  free  from 
colouring  oxides,  is  used  as  a  glaze  for  porcelain,  the  latter  substance 
being  made  with  a  fine  white  clay  which  is  a  product  of  decomposition 
of  minerals  for  the  most  part  belonging  to  the  Felspar  group.  Asso- 
ciated with  this  group  are  the  Lapis  Lazuli,  or  native  Ultramarine,  and 
the  Beryl,  the  green  and  blue  varieties  of  which  latter  are  respectively 
wdl  known  as  the  richly-coloured  Emerald  and  the  Aquamarine. 

The  Micas  constitute  a  remarkable  group  of  minerals,  chiefly  charac- 
tmaed  by  the  facility  with  which  they  can  be  cleaved  into  thin  flexi- 
ble plates.  The  colourless,  transparent  varieties  were  at  one  time  used 
in  lien  of  glass  for  windows.  All  granites  contain  a  Mica  as  an  essen- 
tial-constituent. 

The  most  striking  member  of  the  next  group  is  the  precious  Gar- 
net, which  is  employed  in  the  cheaper  kinds  of  jewellery.  The  Hom- 
blendic  minerals  are  chiefly  interesting  from  a  chemico-geological  point 
of  view ;  but  certain  of  the  Serpentines,  more  especially  the  varieties  of 
predons  Serpentine — a  hydrated  magnesian  Silicate  coloured  with 
TazioQB  meUdUc  oxides — are  of  considerable  commercial  value,  owing  to 
their  use  for  decorative  purposes ;  and  several  of  the  mineral  mixtures 
included  under  the  general  head  of  Clays  flnd  many  useful  applications 
in  the  Arts — amongst  others,  to  the  manufacture  of  porcelain,  pottery  of 
various  kinds,  and  bricks. 

The  beautifrd  Zeolite  group  does  not  afford  any  minerals  of  practical 
importance ;  but  in  the  Andalusite  series  is  found  the  Boro* Silicate 
Tonrmaline,  the  delicate  pink  variety  of  which  constitutes  the  very 
costly  mineral  Hubellite.  The  well-known  Topaz,  a  silico-fluoride 
of  aluminium  also  occurs  in  this  group,  and  is  a  mineral  of  consider- 
able value,  when  perfectly  transparent,  and  possessing  a  rich  yellow  or 
a  pink  colour. 

Amongst  the  Borates  the  only  minerals  of  practical  importance  are 
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the  crude  Boracic  acid  and  Borax,  the  anhjdro-borate  of  sodium.  The 
groups  of  Chromates,  Tantalates,  Tungstates,  Titanates,  Molybdates, 
&c.,  include  few  minerals  of  commercial  value,  though  many  of  high 
scientific  interest.  The  same  statement  may  be  made  respecting  the  Yana- 
diates  and  Arseniates,  but  in  the  group  of  Phosphates  we  find  the  nume- 
rous varieties  of  mineral  Phosphate  of  Calcium — Apatite — which  have 
of  late  years  attracted  an  extraordinary  amount  of  attention,  owing  to  the 
greatly  increased  use  of  the  artificial  Phosphatic  manures  laigely 
manufactured  from  them.  Pyromorphite,  the  phosphato-chloride  of 
Lead,  is  also  a  mineral  of  some  importance,  when  occurring  in  nature  in 
any  considerable  quantity,  as  well  as  Yivianite,  the  blue  hydrated  fer- 
rous phosphate.  The  delioately*coloured  and  often  beautiful  gem  Tur- 
quois  also  belongs  to  this  group,  being  a  hydrous  aluminic  phosphate 
tinted  usually  with  copper. 

The  series  of  Sulphates  includes  several  well-known  minerals, 
amongst  others  the  Heavy  Bpar — ^barium  sulphate — ^frequently  accom- 
panying metallic  veins;  Anglesite,  the  lead  sulphate;  and  the  three 
varieties  of  hydrated  calcium  sulphate — Selenite,  in  transparent  crystals 
with  eminently-foliated  structure,  the  satin-like  Fibrous  Gypsum,  and 
the  well  known  Alabaster — ^the  fine-grained  translucent  variety  em- 
ployed for  ornamental  purposes.  The  crude  forms  of  the  mineral  are 
much  used  in  agriculture,  and  the  white  gypsum,  when  heated  so  as  to 
drive  off  the  combined  water,  constitutes  the  ''Plaster  of  Paris"  of 
commerce. 

Amongst  the  Carbonates  we  also  find  a  considerable  number  of  im- 
portant minerals.  The  most  remarkable  is  the  Calcium  Carbonate  in  its 
extremely  varied  and  often  fantastic  forms;  the  somewhat  impure 
massive  varieties  of  the  mineral,  the  *'  Limestones,"  afford  when  strongly 
heated  the  well  known  "  Quicklime,"  which  serves  so  many  valuable 
purposes  in  tlie  arts;  while  in  the  unaltered  state,  as  chalk,  whiting,  &c., 
the  uses  to  which  the  mineral  is  applied  are  numerous  and  varied. 
From  Dolomite,  Magnesic  and  Calcic  Carbonate,  and  Magnesite,  Hag- 
nesic  Carbonate,  the  chief  commercial  supplies  of  Magnesian  Salts  are 
drawn ;  and  the  Lead  and  Zinc  Carbonates  named  severally  Cerussite  and 
Smithsonite  are  valuable  and  convenient  sources  of  the  respective  metals 
when  occurring  in  quantity.  One  of  the  most  important  minerals  of 
the  group  is,  however,  the  Ferrous  Carbonate,  or  Siderite ;  in  its  impure 
earthy  form  it  constitutes  one  of  the  varieties  of  Clay  Ironstone  used 
in  the  manufacture  of  metallic  Iron.  From  Malachite  and  Azurite,  the 
beautiful  basic  Copper  Carbonates,  the  important  metal  which  they 
contain  can  be  easily  extracted.  Malachite  possesses  additional  interest 
owing  to  its  employment  for  ornamental  purposes. 

The  small  group  of  Nitrates  form  the  connecting  link  between  ordi* 
nary  minerals  and  tiiose  which,  like  Mellite  and  the  Oxalite,  are  directly 
traceable  to  the  decomposition  of  organised  carbon  compounds.  The 
Nitrates,  though  containing  no  carbon,  are  chiefly  produced  in  nature  by 
the  oxidation  of  nitrogenised  carbon  compounds.  The  most  important 
mineral  of  the  series  is  the  Sodium  Nitrate,  which,  under  the  name  of 
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'*  Chili  Nitre,"  is  used  in  enormoiiB  quantities  in  the  manufacture  of  Oil 
of  Vitriol. 

IC  for  practical  purposes,  we  define  a  '^  Mineral"  as  being  a  homo^ 
^neouSy  unorganised^  naturally  occurring  substance,  possessing f  when  in  a 
pure  siat€f  a  distinguishing  group  of  chemical  and  physical  characters^  it 
will  be  easily  seen  that  the  number  of  '^  Organic  Minerals**  which  can  be 
admitted  to  a  place  in  the  Tables  mast  be  very  limited,  and  in  fact  this  is 
so  fitr  true  that  all  indefinite  mixtures  of  hydro-carbons  and  of  oxyge- 
nated oi^anic  compounds  have  been  excluded  from  the  list;  hence, 
only  bodies  like  Mellite  and  Oxalite  find  a  place  in  the  series.  It 
is  scarcely  necessary  to  add  that  the  Goals,  if  regarded  as  more  or 
less  impure  yarieties  of  Carbon,  might  be  most  naturally  associated 
with  the  group  of  natiye  elementary  chemical  substances. 

Explanation  of  Tables. 

Crystalline  Form. 

In  the  left-hand  column  of  each  table  the  Crystalline  system  to 
which  a  min^^  belongs  is  stated.  As  the  terms  1st,  2ud|  ^.,  only 
are  employed,  it  is  necessary  to  define  their  meaning : — 

Ist  System. — Crystals  having  three  equal  axes  at  right  angles. 

2nd      ''  Three  axes  at  right  angles,  two  of  them  equal. 

Hexagonal      Four  axes,  three  being  of  the  same  length,  lying  in  the 

same  plane  and  equally  inclined,  the  fourth  making  a 
right  angle  with  the  plane  of  the  other  three. 

4th      "  Three  axes,  all  unequal  and  at  right  angles. 

5th      "  Three  axes,  two  at  right  angles,  and  the  third  inclined 

to  their  plane. 

6th       "  Three  axes,  all  inclined. 

Chemical  Composition. 

The  chemical  composition  is  expressed  as  far  as  possible  by  formulas 
which  in  almost  all  cases  have  been  carefully  recalculated  from  the  most 
recent  analyses  of  the  several  minerals.  The  new  atomic  weights  of 
the  elements  have  been  employed  in  these  calculations. 

In  the  formulae,  the  '*  quantivalence"  of  the  elements  is  frequently 
marked,  and  in  certain  of  the  formulae,  the  monad,  dyad,  triad,  or  pseudo- 
triad,  and  tetrad  constituents  are,  for  the  sake  of  convenience,  some- 
times bracketed  together — one  atom  of  a  tetrad  being,  of  course,  regarded 
as  equal,  chemically,  to  two  atoms  of  a  dyad,  or  four  of  a  monad  element. 

In  writing  the  formulas  of  compounds  of  more  or  less  distinctly 
marked  saline  constitution,  I  have  partially  employed  a  construction 
which  I  proposed  in  a  paper  On  the  Silicic  Acids  and  the  Anhydrous 
Mineral  Silicates.     (Philosophical  Magazine,  Vol.  xxxvi.,  p.   274.) 

Thus  Spinelle  is  written — 

Al" 

Mg  _»0. 


vT» 


Magnetic  Iron  Ore — 

Fe"??l'0. 

VOL.  VI. — KO.  I .  N 
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Willemiie — 


and  Orthoclase — 


Oil 

This  modified  water  type  confitruction  has  been  adopted  for  reasons 
which  are  explained  in  the  paper  above  referred  to,  and  the  convenience 
resulting  from  its  use  will  be  apparent  on  examination  of  the  formulae 
given  in  the  Tables,  more  particularly  those  of  the  Sulpho-Salts,  Sili- 
cates, Phosphates,  and  Arseniates.  In  these  formulae  Sulphur,  Oxygen, 
&c.,  are  supposed  as  usual  to  act  in  holding  together  the  molecular  edi- 
fice, but  the  well-known  ''  Oxygen  ratio"  which  mineralogists  have 
been  long  accustomed  to  use  is  still  exhibited  in  each  case  by  the  con- 
struction adopted,  and,  in  addition,  certain  of  the  high  temperature 
modes  of  decomposition  or  recomposition  of  some  of  the  minerals  are 
indicated. 

Lustre,  Colour,  Sfc, 

In  the  fourth  column  in  each  Table  the  kind  of  lustre  and  colour  of 
each  mineral  is  usually  stated,  and  any  strongly  marked  peculiarity  in 
character  or  in  mode  of  occurrence  noted. 

The  abbreviations  used  to  indicate  lustre  are  the  following : — 
M.  L.,  Metallic  Lustre;  B.  M.  L.,  Bright  Metallic  Lustre;  S.  M.L., 
Sub-Metallic  Lustre;  M.  A.L.,  Metallic  Adamantine  Lustre;  A.  L., 
Adamantine  Lustre;  V.  L.,  Vitreous  Lustre;  P.  L.,  Pearly  Lustre; 
R.  L.,  Eesinous  Lustre;  6.  L.,  Greasy  Lustre;  S.  L.,  Silken  Lustre. 

The  degree  in  which  a  mineral  transmits  light  is  sufficiently  indi- 
cated by  the  terms  transparent,  translucent,  or  opaque. 

Degree  of  Hardneee. 

The  hardness  of  a  mineral  is  measured  by  its  power  of  resisting  a 
scratch  with  the  nail,  a  file  or  a  harder  substance.  As  minerals  vary 
greatly  in  their  power  of  resisting  abrasion,  Mohs  constructed  the  follow- 
ing scale  of  hardness,  which  is  that  employed  in  the  Tables ;  talc  being 
most  easily  scratched  and  the  diamond  resisting  impression  completely  : — 

1.  Talc,  foliated. 

2.  Eock  Salt;  or  better  crystallised  Gypsum. 

3.  Calc  Spar,  transparent. 

4.  Pluor  Spar,  crystallised. 
6.  Apatite,  transparent. 

6.  Orthoclase  Felspar. 

7.  Quartz,  transparent. 

8.  Topaz,  transparent. 

9.  Corundum,  transparent. 
10.  Diamond. 

Specific  Gravity, 
In  the  last  column  the  average  Specific  Gravity  of  each  mineral  is 
en,  water  at  the  standard  temperature  being  taken  as  unity. 


given, 
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ELEMENTARY  BODIES  OCCURRING  IN  THE  PREE  STATE. 


FonL 

Name. 

Chemiool  Fonnnla. 

Lustre. 
Colour,  «& 

Elardnesa. 

-Spcciflo 
Gravity. 

1st. 

Gold|  ... 

An 

M.  L.  Tellow,    .    . 

2-5 

16-19-3 

Octohedn. 

( 
1 

I 

Some  specimens   of 
native   gold  con- 
tain as  much   as 
60  per  cent,  of  sil- 
Ter  with  a  little  Cu 
andFe. 

1st 

SiWer,     .    . 

Ag 

M.  L.   Bright  white 

2^ 

10-11 

Oct  mod. 

• 

NatiTe  silver  usually 
contains  An,    Sb, 
Cu ;       sometimes 
Hg  and  Bi. 

Occurs  usually  in 
fibrous  masses. 

1st 

Platinum,   . 

Pt 

M.  L.   Steel-gray, 

4* 

16-19 

.    CuKc, 

i 

Associated  with  Ir, 
Hu,   Os,   Rh,  Pd, 
Fe,  and  other  me- 
tals. 

^0              W    "^ 

Itt       Palladinm,. 

Pd 

M.  L.  Steel-gray, 

4-5 

12 

Oct 

3rd.    Attopal'") 
ladiunL,   di-  I 
morphouB     ^ 
form. 

1 

t» 

1 

Ist 

Mercury, 

Hg 

M.  L.  Grayish-white 

0  at  or- 

13-5 

Oct  below 

in  globules, 

dinary 

~»F. 

tempe- 
rature. 

- 

ht. 

Copper, .    . 

Cu 

M.  L.  Red,     .    .    . 

2-5 

8-9 

Oct  mod. 

1 
1 

Native  copper  usu- 
ally   contains    Fe 

and  Ag. 

1st? 

Iron,    .     .    . 

Fe 

M.  L.     Dark-gray. 

4-5 

7-7-8 

Oct. 

a.     Telluric  in 

Meteoric  Iron  con- 

When a  polished 
surface  of  mete- 

basalt. 

tains  much  nickel, 

b.  Meteoric, 

and  traces  of  other 
metals ;  also  P,  S, 

oric  iron  is  treated 
with  an  acid,  Fe 

1 

andC. 

is   dissolved,  and 
a  crystalline  alloy 
of  Fe  and  Ni  left 
The  peculiar 
structure    deve- 
loped is  called 
Widmannstatten 

m 

■ 

pattern. 
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dystallme 
Form. 

Name. 

Chemical  Fonnula. 

Colour,  Sec 

Haidaeas. 

1 

Spedflc 
OraTity. 

1st. 

Lead, .    .    . 

Pb 

M.  L.     Bluisb-g^y, 
in  lamellas. 

1-5 

11-4 

3rd. 
Rh. 
3rd. 
Bh. 

Arsenic, .    . 
Antimony,  . 

As 

Sb 

Sub.  BL  Gray- white, 
M.  L.  Tin-white, 

35 
3-5 

5-9 
6-7 

Srd.  . 

Bismuth,     . 

Bi 

M.  L.  Grayish-white 
with  red  shade. 

2-5 

972 

3rd. 

Tellurinm,. 

Te   ? 

M.  L.   Tin-white, 

2-5 

62 

•• 

Zinc,    .    •    • 

Zn  ? 

? 

? 

? 

4th. 

Tin,     .    •    . 

8n  ? 

? 

? 

7 

»> 

Snlphnr, 

S 

A.  L.    Yellow, 

20 

207 

Oct.  mod. 

Var.  Selen,  ntU 

phur, .     .     . 
Carbon,  .    . 

SwithSe 
C 

R.  L.    Brownish, . 

Ut. 
Tetra,  or 
Oct.  mod. 

Far,  Diamond, 

(> 

Brilliant      lustre, 
colourless,  or  va- 
riously tinged  by 
impurities. 

10-0 

3-55 

Srd. 
Prismatic, 

Graphite, 

Usually  contains   a 
little  Fe 

M.  L.    Deep  Gray- 
ish-black, 

1-2 

22 

Non- 
Crystall. 

Anthracite, 
Jet. 

Some  varieties  near- 
ly pure  Carbon, 

S.M.L.  Deep  black, 

« 

2-2-5 

15 

Appmd\ 

ix  to  Group. 

1st. 
Dod.  mod. 

Silver  Amal- 
gam, 

Ag  Hg,  nearly. 

M.L.    White,  .    . 

30 

10-14 

Gold  Amal- 
gam, 

AusHgs  nearly. 

M.L.    Tellowish- 
white, 

— 

3 

1st. 
Cubic  mod. 

Platiniri- 
dium, 

Pt  and  Ir,  yariable. 

M.  L.     Whitish, 
usually  in  grains, 

7 

228 

drd. 
Prismatic, 

Iridosmine, 

tr.  and  Os,  yariable, 

M.  L.     Tin-white, 
usually  in  grains, 

7 

20-21  1 

Srd. 
Rh. 

AUemontite, 

{Arsenical  An» 
timony,) 

SbAss. 

M.  L.   Bright  gray, 
usually  massive, 

35 

62 

1 
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•  Crptallizie 

KamiBL 

4th. 
rnsmuiCy 

Discrasite, 
(AntimonudSil- 
Ter), 

Domejkite, 

•f 

Condvrrite, 

Chemical  Fonnnla. 


Ags  Sb^  yariablei 


Cu"s  Afl. 


The   last   partially 
oxidized, 


LufltnL 
Colour,  ice. 


M.  L.    Silrer-white, 


M.  L.     Yellowish, 
white, 

Brownish-black, 
somettmeB  bluish, 


Haxdnesflb 


35 

3-5 
30 


TELLURIDE8. 


Spedfic 
GniTity. 


9-5 

4-5 
4  3 


1st. 
Cvbie, 

Altaite,  .    . 

PbTe. 

M.  L.    Tin-white, 
with    yellowish 
tarnish,     .     .    . 

3 

810 

2nd. 
flattened 

N»Ky*g»te, 
S91U  Black  Tel- 
Inrinm, 

(PbAn)  rS  Te), 
(probably), 

M.  L.  Leaden-gray, 
in  flexible  laminn, 

1-5 

6-6 

4th. 

Sjlranite,  . 
^.    White  or 

graphic  Tel- 

nuium, 

— (Au  Ag)  Te,. 

M.  L.     Tin-white, 
crystals  arranged 
in  groups,      .    . 

2 

6 

4th, 

Hessite,  .    . 
Var.  Petzite^ . 

AgjTe. 
Contains     about 
25  percent  of  Au. 
sometimes. 

M.  L.   Iron-gray, . 

3 

8-4 

Srd. 

Tetrady- 
mite. 

BiaTes;  contains    a 
litUe  S. 

M.  L.     Steel-eray, 
in  lamtnss  often. 

2 

7-6 

SULPHIDES,  AKSENIDES,  &o. 
Mcno- Sulphides^ — Araenidei,  Sfc. 

H2S. 


1st. 
ICnbiemod. 

1st. 


Sulphuret- 
ted Hydro- 
gen, 

Galena,  .    . 


SiWer 
Glance  (Vi- 
treous  Sil- 
ver), 


PbS. 


AgaS. 


Coloarless  gas,  with 
ofiPensive  odour. 


M.  L.  Leaden-gray, 


M.  L.    Gray-black, 


2*5 


1.171Air=l 


7-5 


72 
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Cryvtalline 
fonxL 

Name. 

Chemical  Foxmula. 

Lustre, 
Cdlottr,  && 

Hardness. 

Specific 
Gravity. 

Far. 

4th,    Acanihite^ 

Ag,S 

in  prisms  mo- 
dified. 

1st. 
Tetra. 

Blende,   .    . 

Syn.    Black 

Jack, 
Far,     WvTtzite 

occurs  in  hex. 

prisms. 

Zd8. 
Same, 

S.  M.  R.     Yellow  to 
Brownish-black. 

3-5     1 

40 

1st 
Cubic 
mod.  Oct 

Mangan- 

blende, 
Syn,     Alaban- 

dine, 

MnS. 

S.ftLL.    Black,  . 

4*0 

40 

Massire, 

Kaneite, .    . 

Mn'As.  ? 

Massire, 

Syepoorite, 

CoS. 

Gray, 

5-45 

1st. 
Oct. 

Eisennickel- 
kies, 

— (Ni,FeyS. 

M.  L.    BronEe-yel- 
low. 

4 

4^ 

Ist. 
Cubic, 

Claustha- 
lite, 

PbSe. 

M.  L.    Darker  than 
galena,  usually 
massiTe. 

2-5 

80 

lit. 

Berzeli- 
anite. 

CutSe. 

&LL.  SiWer-white. 

i> 

Naumannite, 

AgiSe. 

B.  M.  L.   Iron-gray, 
often  in  plates. 

25 

80 

? 

Eucairite,  . 

(AgaCu,)  Se. 

Similar    to     above, 
usually  granular. 

? 

Crookesite, 

(Cua,  Tla,  Aga)  Se. 

M.  L.  Leaden-gray, 

3 

6-90 

1st. 

Erubescite, 

(Cu2Fe)S. 

M.  L.     Reddish- 

SO 

50 

Oct 
mod. 

Syn,    Purple  or 
Horseflesh 
copper,    Bor- 
nile, 

Brown,  often  with 
purple  tarnish. 

4th. 
Oc.  mod. 

Copper 

Glance, 
Syn,     Vitreous 

Copper,  Chal- 

cocite, 

CuaS. 

M.  L.  Dark  leaden- 
gray. 
Usually  massive. 

3  nearly 

55 
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Cr^amos 

Kame. 

Chemical  Fonnula. 

LuBtre. 
Colour,  &0. 

Hardness. 

Spedfio 
Gravity. 

4th. 

Stromey- 
erite. 

((^Aga)S, 

M.  L.    Steel-gray, 

2-5 

62 

*» 

Sternber- 
gite  (Flexi- 
ble silrer 
ore). 

(FeAga)S.  ? 

M.  L.    Brownish, 
often    occnrs    in 
groups  of  flexible 
plates, 

10 

42 

3rd. 

Cinnabar,   . 

HgS. 

M.  L.     Reddish- 
brown,   or  bright 
red  when  earthy, 

25 

9-0  nearly 

3rd.  Prism, 
mod. 

Greenookite, 

CdS. 

A.  L.    Transparent 
yellow, 

3-5 

4-9 

3rd. 

RlL 

t 

Milierite,    . 

NiS. 

M.  L.     Bronze-yel- 
low, 

35 

50 

3rd. 
Prismatic, 

Knpfernic- 
kel, 

NiAs. 

M.  L.     Pale  copper 
colour,  usually 
massive. 

55 

70 

1      ari 

Breithaup- 
tite. 

NiSb 

B.  M.  L.    Reddish, 
with  violet  shade ; 
often  in  plates, 

5-5 

7-5 

ft 

CoTellite 
(Indigo  cop- 
per), 

Cn"S. 

S.  M.  L.     Rich  In- 
digo-blue;  usually 
massive. 

15 

46 

1 

Pjrrhotite, 
i^R.    Magnetic 
Pjrites, 

FeySs. 

M.  L.    Bronze-yel- 
low; magnetic. 

40 

45 

1    ? 

Troiliie,      . 

Schreiber- 
site, 

FeS. 

Phosphide  of  Fe 
and  Ni. 

M.  L.    Brown,  only 
occurs  in  meteo- 
rites, massive, 

M.  L.    Steel-gray, 
granular  and  fo- 
liated, magnetic. 

40 
65 

45 
71 

5tli. 

Realgar, 

AsS. 

R.  L.    Full  orange. 

1-5 

3-5 

Se$fm9u!ph%de9, 

Orpiment,    . 
Var.     Dimor- 
pkite,' 

AsjSj. 
As^Sf. 

R.  L.    Yellow,  usu- 
ally foliated, 

1-5 

34 
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Crystalline 
form. 

Name. 

Chemioal  Fonnala. 

Colour,  See. 

Specific 
GraTity. 

4th.        i 

Stibnite,.    . 
Sy».    Gray  An- 
timony, 

SbsSs* 

M.L.  Bright  leaden 
gray.    In  radiat- 
ing masses, 

20 

45 

5th. 
Prismatic, 

Kermesite, 

Sba(SO). 

S.  M.  L.    Deep  red. 
Often  in  groups  of 
crystals. 

1-5 

45 

4tb. 
Prismatic, 

Bismuthite, 

BiaSs. 

M.  L.  Leaden-gray, 
in  long  crystals, 

20 

65 

Di'Sulp 

hides  and  Diari 

\enides. 

8rd. 

Molybdenite, 

HoSa 

M.L.  Leaden-gray; 
massive  usually, 

l-O 

4-5 

I  St.  Oct. 

Hauerite,     . 

MnSs 

M.  L.     Reddish- 
brown, 

4-0 

3-4 

1st.  and 
4th. 

Iron  Pyrites, 
Var. 

\&U    Common  or 
cubic  pyriieij 

FeSs 
» 

B.M.L.    Pale  yel- 
low. 

Often  granular.  ^ 
Very  slowly  oxi- 
dized by  exposure 
to  air. 

60 

b'O 

4x/i.   MareanU, 
rhombic   or 
cocktcomb  py- 
rittt, 

If 

M.L.  Very  pale  yel- 
low ;  occurring  in 
compound  tabular 
crystals,   easily 
oxidized  by  expo- 
sure to  air. 

6-0 

4-6 

r  4th. 

Leucopyrite, 

FeAsi 

M.  L.    Steel-gray, 

50 

75 

•• 

Rammelsber- 
gite. 

NiAs, 

Closely  resembles 
last. 

5-5 

7-1 

Ist. 

Ghloanthite, 
Syn.     White 
nickel, 

NiAss 

Eisenkobalt- 
nickelers, 

Smaltine, 
Syn.  Tin- white 

(Pe,Co,Ni)  As, 

> 

Co  As, 

All— M.  L.     Tin- 
white  or  gray. 

5-5 

68 

or  gray  co- 
balt, 

^ 
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Namei 

Chemical  Fonnula. 

liUstre. 
Colour,  &e. 

Hardness. 

Specific 
Gravity. 

-  4th. 

Miapickel,  . 

Fe  (8A8.)2 

M.  L.    Grayish- 
white. 

55 

6*3 

1   ., 

Glancodote, 

• 

(Fe,  Co)  (S  As)a 

M.L.    Whiter  than 
last 

5 

6 

1st. 

Cobalt- 

Co  (SA8)3 

M.  L.    SilTer-white. 

55 

62 

1 
1 

glance, 
Syn.  Cobaltine, 
StWer-wbite 
cobalt, 

1 

1         r» 

Nickel- 

Ni(SA8)3 

H.  L.    Silyer- white. 

55 

6-2 

1 

glance, 
Syn.  Gersdorf- 

fiu. 

- 

1 

1 

Ullmannite, 
Sy»,    Nickeli- 
feroos  gray 
Antimony, 

Ni(SSbAs)a 

M.  L.    flilTer-white. 

5-5 

6-3 

Sulpko- 

Salts. 

i 

Cobalt  py- 
rites, 
Sym.  liinneite, 

Co»§?8. 
oa 

or           Qq 

(Co,Ni.Cn)a-8a 

M.  L.    Steel-gray. 

5-5 

5  0 

2Dd. 

Tctra. 

Tin  pyrites, 

(Cu,Fe,Zn)«-^Sa 

M.  L.    Dark  or  yel- 
lowish gray ; 
usually  massife. 

40 

42 

1       Soid. 

Copper  py- 
rites, 

Syn,  Chalcopy- 
rites,   Towa- 
nite, 

Cua— 8 

M.  L.    Yellow. 

4  0 

42 

2bd. 
Tetra. 

1 

Tetrahe- 

drite, 
Syn.   Fahlerz, 

gray  copper 

ore, 
Var.    Kupfer- 

fahlerz,    SiU 

berfahlerz, 

Quecknlber- 

fahlerz. 

9S 

M.  L.    Dull- gray. 

Some  varieties  ex- 
hibit beautiful 
iridescent  tarnish. 

About 
4-0 

from 
4-5  to  5-8 

TOL.  VI. — NO.   I. 
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CrrstaUine 
fozm. 

Name. 

Cbemical  Fonaula. 

Golour,  &o. 

Hftrdnww. 

specific 
Gmvity. 

2nd. 

0 

Tonnantite, 

As* 

(Cu.Fe)*  ^84 

M.  L.  Deep  grayish- 
black. 

3-5 

4-5 

4th. 

Wolfsber- 

gite, 
>Syfi.     Antimo- 
nial  copper, 

C<B 

M.  L.    Black. 

3-5 

5-0 

1 

»i 

Aikenite, 
Sifii.    Needlo 
ore, 

Bi> 

(CuPb)»-|i-S« 

M.  L.   Dark  gray. 

2-5 

6-4 

II 

Bournonite, 

(CuPb)»^a» 

B.  M.  L.    Leaden. 

30 

58 

tt 

Berthierite, 

-t» 

M.  L.    Dull  gray. 

2-5 

4-2 

? 

Sartorite,    . 

P.^a 

M.  L.    Dull  gray. 

30 

5393 

ft 

Zinkenite,  . 

-¥» 

M.  L.    Steel  gray. 

3-5 

5-3 

6th. 

Freislebe- 
nite. 

Sb> 

(Pb,Ag,)«^8, 

M.  L.    Steel  gray. 

25 

6-2 

4th. 

Dufrenoy- 
•ite, 

Pb»^S« 

M.L.    Very  dark 
gray. 

3-0 

5-5 

V 

Jamesonite, 
Syn.    Feather 
ore. 

8b* 
(Pb.Fe)i^8» 

M.  L.    Steel  gray. 

25 

5  5 

? 

Boulange- 
rite, 

Pb.?^S. 

M.  L.    Steel  gray. 

20 

5-8 

? 

Kobellite,    . 

Pb.(B»-*)V 
S» 

AL  L.    Bright  deep 
gray. 

6-9 

5th. 

Heneghe- 

-¥». 

V.  B.  M.  L.    Steel- 

25 

63 

nite, 

gray. 

4th. 

Geocronite, 

Pb.<""-l*s. 

8l 

M.  L.    Like  Galena. 

2-6 

6-5 
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Fonn. 

1 

Ntme. 

Ghemical  Fonnula. 

Colour,  CO. 

HarflTioea. 

Spedflfl 
OraTity. 

? 

Kilbrieke- 
nite. 

■*> 

Ai  last. 

5ih. 

Miargyrite, 

-^V' 

S.--M.L.    Doll 
black. 

25 

53 

3rd. 

Pyrargyrite, 
Sya.    Dark  red 
•ilrer  ore. 

-^'^ 

M.  L.    Very  deep 
red. 

2-5 

58 

■• 

PpoQstite, 
jSjra.   Light  red 
riWer  ore, 

*«^ 

A.  L.    Deep  red. 

2-5 

55 

4th. 

Stephanite, 

Syn.    Brittle 

■ilTer  ore, 

Bb* 
Ag'o^S, 

M.L.    Dull  black. 

25 

«20 

•■ 

Polybasite, 

(Cii^Ag«).(«^gJ">S» 

M.L.    Black. 

2-5 

6*2 

CRLOR] 

[DBS,  BROMIDE 

B,  Ain)  IODIDE 

8. 

Itt. 

Rock  Salt,  . 

NaCl 

V.L.     White, 
colourless,   red- 
dish, or  bluish. 

2^ 

215 

1 

Sylrite,  .    . 

KCl 

V.L.    White,  co- 
lourless. 

2-0 

20 

1 

Sal  Ammo- 

NHiCl 

V.  L.     White. 

1-4 

I  52 

niac, 

Horn  SiWer, 

Syx.    Kerargy- 

rite, 

AgCi 

R.  L.    Pearl  gray 
after  exposure  to 
light,  colourless 
or  yellowish  be- 
fore, usually. 

1-4 

5-43 

>       " 

Embolite  ,  . 

Ag  (Cl,Br) 

R.  L.    Greenish, 
dull,  discoloured 
by  action  of  light 

1*4 

5-5 

t 

1        »» 

Bromyrite,. 

AgBr             J 

B.  L.     Full  yellow 
with  greenish 
shade,  discoloured 
by  light. 

25 

50 
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CryBtalliiie 
xonn« 


2nd. 

3rd. 

ith. 
Massiye, 


Kame. 


Calomol,.     . 
Syn,  Horn  Mer- 
cury, 

[odyrite, 

Cotunnite,  . 
Garnallite,. 


Chemical  Formula. 
HgaCl, 

Agl 

PbCla 
(K2,Mg)Cla+4H,0 


Lustre. 
Colour,  so. 


Hardneas. 


A.L.     Yellowish- 
gray. 

R.L.     Yellow,   dis- 
coloured by  light. 

White. 

S.L.    White  or  red- 
dish. 


15 

1-5 

1-5 
-32 


Specific 
GraTitT. 


648 

5*6 

5-23 
? 


Ozyehhrides. 

2nd. 

Matlockite, 

PbCla+PbO 

A.L.    Transparent, 
with  yellow  tinge, 
crystals  tabular. 

3 

7-21 

4th. 

Mendipite, . 

PbCla  +  2  PbO 

P.L.  White,  opaque, 
variously  tinged, 
often  in  radiating 
fibrous  tufts. 

3 

71 

»• 

Atacamite,. 

CuCla+8CuHaOa 
+  HaO 

A.  L.    Bright  ^reen, 
often  in  grams  or 
lamellse. 

35 

4-2 

drd. 

Connellite,. 

Hydrous    chloride 
and  sulphate  of 
copper. 

FLUORID 

V.  L.     Blue,  occurs 
in   long  thin 
prisms. 

ES. 

_    1 

1st. 

Flnor  Spar, 

CaFa 

V.  L.    Variously  co- 
loured, most  com- 
monly of  bluish 
shades,    often 
fluorescent. 

40 

3-2 

3rd. 

Fluo-eerite, 

-^'- 

S.  A.  L.     Reddish. 
Tellow,  often  in 
laminse. 

4-5 

4-7 

MassiTC^ 

Yttro-cerite, 

(Ca,  Ce,  Y)Fa  ? 

P.  L.     Violet  blue. 

45 

344 

4th. 

Fluellite,     . 

Al  and  Fin  unknown 
proportions, 

V.L.     White. 

3-0 

2nd. 

Chiolite,.    . 

Na»-^F» 

R.  L.    Pure  white. 

40 

2-72 
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i 


Kame. 


4lh.? 


Cryolite,. 
Altered  to 
Paehnolite, 


Chemical  Formula. 


Na«4^P> 


Same  with  Ca   and 
HaO 


Lustre, 
Colour,  Sec 


V.  L.     Snow  white, 
often  discoloured 
by  impurities; 
usually  reddish. 


Haidnesd. 


2-5 


Specifio 
Gravity. 


3-0 


*^> 


OXIDES. 

Suth-  Oxides,  Monatides  and  Derived  Sydroxides, 

QuiO  I  S-m.  L.    Red. 

Deep  red. 


l5t. 


?5 


3rd. 


4Cb. 


1st.        iBed  copper 
laOct.     I  ore, 

Vixr.    Ruby  cop- 
per. 


Chalcotrichite, 


Tile  ore. 


Black   cop' 
per  ore, 

Periclase,  . 


Brncite,  foli- 
ated Tar. 
Nemalite 
when  fibrous, 

XCC^a  •  •  • 

Var.     Water, 


Spartalite, 
Syn.     Red  Zino 
ore. 

Massicot,    . 


»» 


n 


Contains  much 
FejOs 


CuO 
MgO 

» 

MgHjOa 


Red,   with  violet 
shades,  occurs  in 
fine  needles. 

Dull  red,  or  brown- 
ish, massire, 
earthy. 

S-m.  L.   Dark  steel- 
gray,  massive, 
earthy. 

D.  L.  Dull-greenish, 
often  granular. 

P.  L.    White. 


H3O 


ZnO 

Coloured  by  Mn2  Og 

PbO 


V.  L.    Colourless  or 
white,  liquid 
above  0»C. 

S-a.  L.    Deep  red. 
Subtransparent. 


D.  L.    Yellow. 


3-5 


30 

55 
1-5 


40 


2*0 


60 


6-25 

3-67 
2-35 


•918 


5-5 


7-88 
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OiTftalline 
Fonn. 


Name. 


Chemical  Formula. 


Ijustre, 
Colour^  &c. 


HaitliiB8a> 


Sesquioxidea  and  derived  Hydroxides. 


Hex. 


5th. 


4th. 


Hex. 


Corundum, 

Var. 

a.  Coloured 
transparent. 
Oriental  Sap- 

phire, 
„     Amethyst, 
,,     Emerald^ 
„     Jiuby, 
„     Topaz, 

(6.)  Corundum, 
(c.)  Emery, 


Gibbsite, 
(Stalactitic), 

Far.  Crystal- 
lized, called 
HydrargillUe, 

Diaspore, 
(Oolitic    and 
ferruginous 
variety,  call- 
ed Beauxite), 

Hematite, 

Med, 
Far. 

(a.)  Fibrous  Red 
Hematite, 

(6.     Secular  or 
micaceous. 


(c.)    Ochry, 


(d.)    Argilla- 
ceous, 


AUOs 

Variously  coloured 
by  traces  of  me- 
tallic oxides, 


AlaHeOf 


AUHtOi 


Fe,Oi 


Contains  much  clay, 
sand,   and 
CaCOs 


>f 


Specific 
Gravity. 


V.L. 

9-0 

4 

Blue. 

Violet. 

Green. 

Purple  red. 
Yellow. 

Colourless    or 

bluish. 

Dull  brownish 

earthy. 

D.  L.    White,  yel- 

3 

2-35 

lowish,  or  green- 
ish. 

B.  L.    Often  green- 

7-0 

3-4 

ish-gray;  resem- 
bles talc;  various- 

ly coloured. 

8.  M.  L.    Brown,  or 

6-0 

5-0 

nearly  black. 

B.  M.  L.  Iron  black. 

in  distinct  crys- 
tals or  laminsB. 

,  Dull  earth  of  red- 

dish brown  colour. 

Similar  to  last,  but 

more   compact, 
and  of  deeper  co- 
lour. 

Dr.  Betnolds'  Mineralogical  Tables. 
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FvmL 

Name. 

Chemical  Fomrala. 

litutrOi 
Colour,  &c. 

Hardness. 

Specific 
Oranty. 

IfassiTe, 

Hematite, 

Brown. 
Far. 

FesHeOs^ 
Fe309,3HaO 

S.  M.  L.    Dark- 
browa,  or  yellow- 
ish, oftea  stalao- 
titic. 

5 

3-6 

Massive, 

(5.)  Liwumite 
Boeore, 
Ochre, 

Tellow  clay 
Ironstone, 
(e.)  Xanthon- 
derite. 

(Fe,0s)«,8H,0 

With  earthy  impa- 
rities. 

S.  M.  L.  Dull,  dark. 

brown  colonr. 
Often  botryoidal 

and  fibrous. 

5 

3*8 

4th. 

(<£.)  Goihite,  . 

FeaOs,  H3O 

A.  L.    Yellowish  or 
reddish-brown. 

Often  fibrous,  mas- 
si  ye. 

5-25 

42 

1  MastiTe, 

(«.)  Tvffite,  . 

(Fe,0,)„  HaO 

S.M.L.    Silky, 
when  compact, 
▼ery  deep  red; 
often  botryoidal 
and  fibrous   in 
structure. 

6 

8-6 

5th. 

Crednerite, 

(MnsCnS)  Os 

4th. 

Hanganite, 

MnaHaO* 

S-m.  L.  Dark  steel- 
gray. 

4-0 

4-3 

'  MassiTe, 

1 

Piilomelane, 

For. 

(a.)    Cnpre- 
ous, 

(Ba,Mn)^0 

ConUins  little  H3O, 
much  Cu  and  HiO. 

S-m.  L.   Iron-black. 

5-5 

4-01 

1 

(6.)Cobaltic, 

Atbolane, 
(c)  Wad  or  Bog 
ManganeMe, 

Little  Ba,  much 
Co  and  HaO 
Little  Ba,  bat  con- 
tains mnch  HaO. 

• 

i 

nd  Oxides, 

and. 

Haasmaiw 
nite, 

Ma 
Mn»^0« 
Oa 

S-m.  L.    Brownish- 
black. 

5-5 

47a 

»t 

Brannite,    . 

+  Mn  SiOa 

S-m.  L.     Dark 
brownish -black. 
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CiTstalline 
Form. 


Nama 


C!heinical  FonnulA. 


IjUBtrCL 

Colour,  Sec, 


Hardness. 


I 


Specific 
Gravitj. 


2nd. 


Minium, .    . 


Pb 
Pb>^0» 


Bright  red. 


SpinelU  Group, 
Spinelle, 


l8t. 

Oct 


ti 


II 


ti 


II 


n 


Vat, 

(a.)  Balm  rubjf, 
Jtuhy  Spi' 
nellcy  Jiubi- 
celle  or  Al- 
mandine, 

(6.)  PUonaste, 


(c.)  Chloroipi- 
neiUf 


(d.)  PicotUe,  . 


(e.)  AutomoHtej 
(Gahnite), 

Magnetite, 

Syn. 
Magnetic 
Iron  ore. 
Magnetic  ox- 
ide of  Iron, 

Franklinite, 


Ghromite, 


R  — O 
Oi 


With  traces  of  Fe 

Some  Mg   replaced 
by  Fe 


Some  Mg  replaced 
by  Cu,  and  Al  by 
Fe 

Mach  Mg  replaced 
by  Fe,  and  some 
Al  by  Cr 

<» 


V.  L.  Purplish ;  red, 
yellowish,  or  blue- 
ish,  transparent. 


Dark  green,  'or 
black. 
Opaque. 

Bright  g^een, 
Opaque. 


Black. 


(FeZnMn)— 
(FeaMnj) 


O, 


O 


Pitchblende, 


(FeMgCr)— 

(Cr^eaAU) 

O, 


V.  L.    Greenish  or 
brownish-black. 

M.  L.     Iron  black, 
often  massive  or 
granular,  and  as 
sand ;  magnetic. 


M.  L.    Iron  black, 
massive,  magne- 
tic. 

S-m.  L.    Brownish- 
black. 


S-m.  L.     Pitchy- 
black  or  greenish. 


6-5 


80 


8 


6-0 


6-0 


5-5 


5-5 


4-8 


About   4 


4*3 


50^ 


4-32 


7-2 
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CrysUJline 

Name. 

Chemical  Foimula. 

4tli. 

Chrysoberyl, 
(Cymophane 
when  opales- 
cent), 

Var.    AUx- 

Be,  fV 

LtUstre, 
Colour,  &c. 


V.  L.    Greenish, 
Alexandrite  is  of 
a  bright  green 
colour,    often  oc- 
curs in   radiating 
groups   of  crys- 
tals, 


nardnew. 


8-5 


Specific 
Gravity. 


3*65 


Oxtdet  of  Arsenic  and  Antimony ^  and  Bismuth. 


1st.        'Arsenolite, 


Oct. 
4th. 


5th. 
? 


Senarmon- 

tite, 
Var. 
VaUniinite. 


Cerrantite, 


Bismuth 
ochre. 


Biiuueides^ 

—         Carbonic  An- 
I     hydride. 


ftid. 
PrismaUc, 


Cassiterite, 

Syn, 
Tin  stone, 

Var. 
Stream  Tta, 
fTood  Tin, 


2nd. 
Prismatic,   Rutile, 

I  I 


AsaOs 

SbaOs 
Sb^Oa 


,.-0. 


BiaOa 


CO, 


SnOs 


»» 


TiOj 


V.  L      White  or 
yellowish    incrus- 
tations, 

R.  L.    Colourless, 
transparent, 

P.  L.     White    or 
reddish;  often 
occurs   in  plates 
or  in  long  needles, 


P.  L.     Yellowish- 
white,  or  yellow. 

Often  in  yellowish- 
white  crusts. 


Colourless  gas,  so- 
luble  in   water, 
producing  carbo- 
nic acid ,  HaCOs  • 

Splendent  lustre, 
brownish- black, 


Stream  tin  occurs 
as  sand.  Wood 
tin  in  botryoidal 
masses  with  fi- 
brous concentric 
structure, 

M.  A.  L.     Deep  red 
or  brownish, 


1-5 

2-5 
3 


4-5 


6-5 


«-5 


3-69 

5-3 
5-56 


408 


67 


42 


42 


TOL.  ▼!. — KO.   I. 
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CiTstalline 
Jfonn. 

Namfr 

Chemical  Foimula. 

Lustre. 
Colour,  cc. 

Hardness. 

Specific 
Qravity- 

Var. 

Nigrine, .     . 

Contuns  Fe, 

Black. 

2nd. 

Oct. 

Anatase, 

TiOa 

VL  A.  L.     Clove- 
brown  and  bluish, 
or  black, 

5-5 

3-9 

4th. 

Brookite, 

TiO, 

« 

M.  A.  L.    Brown  or 
reddish, 

60 

4-2        1 

Oct.  often 

flattened, 

Var,  Arkantite, 

Contains  Fe. 

Black. 

4th. 

Pjroliisite, 
when  impure, 
Varvacite, 

MnOs 

M.  L.    Deep  steel- 
gray,  often  occurs 
in  radiating  fi- 
brous masses, 

2-5 

4-81 

Silica, 

SiOs 

7-0 

2-6        1 

Var, 

1 

(o.)  CryBtaUine, 

1 

or  Sub-aya- 

1 

taUine, 

1 

Hex. 

Quarts,  Rock 
crystal,  Rose, 

More  or  less  co- 
loured, probably 
bv  metallic  oxides. 
Aventwrine  quarts 

V.  L.  Various. 

Amethyst, 

, 

false  Topaz, 

Milk,   Iron, 

has  scattered 

Smoky,  Aren- 

scales  of  other 

turine,  Sage- 

minerals  imbed- 

1 

nitic,   Cat*8- 

ded. 

1 

eye. 

If 

Tridymite, 

SiOa 

Colourless,  crystals 
tabular,  occur 
usually  in  groups 
of  three. 

2-2-2-3 

1 

? 

(6.)  Compact, 
Hornstone 

SiOi 

Various. 

1 

Lustre  usually 

and  Chalce- 

waxen. 

1 

dony  (Carne- 

lian,  Chryso- 

prase,  Prase, 

Aeate,  Onyx, 
Plasma, 

1 

1 

Bloodstone), 

Jaspar, 

Touchstone, 

Flint, 

1 
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CrT«taIline 
Intnl. 


Name. 


Opal. 

Precioas  opal, 
Fire    opai, 
Commoa 
opa),  Wood 
opal,  Hyalite, 
Silieeoas  Sin- 
ter. Float- 
stone. 


Ghemical  Fonnnla. 


Varies  between 
and 

'o. 


Liistre. 
Colour,  CO. 


Various;  nsoallj 
translacent, 


SILICATES. 


Fikpar  Group. 
5tb. 


6th. 


Orthoelase, 
Sya.   (Common 

felspar),   Or- 

those. 
Potash  felspar, 

Loxoclase,   . 

far. 

(a.)  Sanidine^ 
Ice-8f»ar  or 
Ryacolite, 

(6.)  Adulariaf  or 
Moomione, 


((L)  Pitehtione, 
or  PearUtontf 


(«.)  ObtUian, 
VoleaMic  glasB, 


Hjalophane, 
^¥*-    Baryta- 
felspar, 


Albile, 

Syn.  Soda-fel- 

spar,  Tetar- 

tine, 


Si« 
K,'  +  A1,^04 

When  pure,   but 
usually   contains 
some  Na, 


•I 


tt 


f  • 


tt 


(Ba'Ks')-)-^!! 

Si" 
Na'a+Alj^O* 
Uia 

Usually  contains  K' 


V.  L.    White,  red- 
dish,  greenish, 
transparent  or 
opaque, 


Flat  transparent 
crystals 


Opalescent,  and 
pearly- white. 

Compact  subcrystal- 
line  felspars. 

Pitchy  or  pearly 
lustre;  occurring 
in  spherules  called 
spherulite. 

V.  L.    Occurs  in 
irregular  dark- 
coloured,   glassy 
masses. 

V.  L.  White  or  red- 
dish, often  trans- 
parent, 


P.  L.    Colourless  or 
white^    reenish, 


Hardness. 


6-0 


6-0 


6-0 


6*5 


Bpedflo 
Oravity. 


2*0 


2-5 


2-8 


2-62 
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Crrstalline 
Form. 


i» 


ft 


6th. 


f> 


3rd. 
Prisms, 


Name. 


Var. 

(a.)  Pericline, 


(6.)   Cleavlan- 
dite, 

(c.)  Petrosilex, 

Oligoclase, 
Syn.    Soda  lime 
felspar,  Na- 
tron-spodu- 
mene, 


Andesine 
^identity 
aoubtful), 


Labradorite, 


Anorthite, 
Syn.  Amphode- 
lite,  Indianite, 
Christianite, 

Nepheline, 
Var, 

(a.)   Somnite 
when  glass} , 


(6.)  Elaeolite 
when  greasy, 


{cA  Cancrinite^ 
for  GiesecHte. 
See    Finite, 


Chemical  Formula. 


LiUstre, 
Colour,  &c 


(Na'jCa*^  +  All 

or 

(Na'jCa*)  +  Al, 

Probably  ▼ariety  of 
Oligoclase    con- 
taining  more   Ca 
and  less   Si  than 
usual. 

(Ca'Na'jK'O 

Si' 
•+  Ala  ^'   O4 

t»6 


Si' 


(Na2.K'2,Ca") 

but  proportion  of  Si 
often  greater, 


>f 


Probably  nepheline 
altered ;  contains 
H2O  and  CO2 


In  large  stout  crys- 
'  tals,  white. 

Occurs  in  white  la- 
mellsB. 

Like  HaUeflinta, 

V.  L.  White  and 
greenish- white,  or 
reddish, 


V.  L.     White  to 
red. 


V.  L.    Often  pearly. 
Bluish,  greenish, 
or  white,  often 
with  beautiful 
play  of  colours, 

V.  or  P.  L.    Colour- 
less, or  grayish- 
white,    often 
transparent, 

V.  or  greasy  lustre. 

Usually  in  small  co- 
lourless crystals. 


Often  massive,  or  in 
large  brownish  or 
greenish  crystals 


Hardness. 


Specific 
GraTity. 


6-5 


5-5 


6-0 


6-5 


60 


2^ 


2^ 


272 


2-70 


2.6 
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CTTilallme 


1st. 
R.  Dodeca 
hedron. 


Name. 


Leucite, 


,9  Sodalite, 

Dvdecabe- 


dron. 


Ist. 
Oct. 


ij 


Haiijnite, 


Nosean, 


•J 


LapisLazuH, 
Dodecabe-  5y».  Native  Ul- 


droo. 


tramariDe, 


Chonical  Formula. 


Si* 
Na  2  +  Alo  -r-  Oi 

+  }NaCl. 


Sis 
Na2  +  Al3— -Oi 

+  i  CaS04 

Na2  4  Al2-r-04 
+  i  NaoSOi 

Probably    only    a 
mixture   of  a  Na 
and   Ca  felspar 
base  with  an  alka- 
line or  earthy  sul- 
phide, 


Lustre, 
Colour,  &c. 


V.  L.   Usually  gray- 
ish-white,  opaque, 


V.  L.     Various  in 
colour,   from 
a  greenish-white 
to  olue  or  red ; 
translucent, 

V.  L.  Blue  or  green ; 
translucent, 


G.  L.     Brownish- 
black  to  gray, 


V.  L.  Beautiful  blue, 
sometimes  red- 
dish, sub-translu- 
cent, 


Ilurdness. 

Specific 
Gravity. 

60 

2-5 

55 

22 

5-5 

245 

55 

2-3 

5-5 

2-4 

Sitb'  Group, 
5th. 


»f 


n 


Si' 


iSpodamene,    'QLi'.  +  tAlOjr-O,: 
\Syn.    Tnphane,  Ue 

iFor  Killinite. 
I     See  Finite, 

'o^i'A  -      -»..  Si* 

Fetalite, 

Syn.  Castor, 


Sphene, 
Syn.  Titanite, 
Greenovite, 


V.  or  P.  L.    Green- 
ish, nearly 
opaque. 


(lLi'«  +  |Ala)^03   P.  orV.L.    Usually 
*-'w  white   and    mas- 

sive.    Translu- 
cent small  clear 
crystals  called 
Ccutor, 


Ca  l*^i±iIL)  .o 


R.  L.  Black,  brown- 
ish, or  green ;  of- 
ten opaque, 


70 


6-5 


5-5 


318 


2-46 


3*5 
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CrystaUine 
Form. 

Name. 

Chemical  Formula. 

Lustre, 
Colour,  &a 

HardnesB. 

Specific 
Gravity. 

Mica  Group. 

4th, 
Biaxial, 

Muscovite, 

Syn.     Potash 
mica, 

K'e  +  Ale^Ow 
and  some  Fe, 

P.  or  V.  L.    Brown- 
ish, dull  greenish 
or  colourless ;  very 
easily  cleaved, 

2-5 

2-90 

Var,    Fuachiite, 
Chrome  mica, 

Cr2  replaces  some 
A1, 

Bright  green. 

1 

ft 
B. axial, 

Margarodite 
(common  mi- 
ca), 

Var.     Damou- 

(K',  Na',  H)io 

Si« 
+  Al8^0n 

Ol8 

also  contains  a  lit- 
tle Fl. 

P.  orV.L.    Usually 
silvery-white, 
easily  cleavable. 

20 

28 

Biaxial, 

Lepidolite, 
Syn.    Lithia 
mica, 

(K'Li')a 
+  (AlaMn2)?^0,. 
andFl. 

P.  L.    Reddish,  blu- 
ish, or  white, 

2-5 

2-9      j 

1 

i 
1 

1* 
Biaxial, 

Phlogopite, 
Sjfn,  Magnesia 
mica, 

Sis 
Mg^  +  Al^^O, 

P.  L.     A  deep-red- 
dish  brown,    yel- 
low, or  greenish, 

2-5 

2-82 

1 

Hex. 

Usually 
uniaxial, 

Biotite, 
Syn.  Magnesia- 
iron  mica, 

(Mg'Kj), 

Si^ 
+  (AlaFej  ^  0« 

or 

(MgK'2)s 

+  (Al2Fea)~06 

^8 

Brilliant  lustre, 
usually  black   or 
greenish, 

2-5 

30 

1 

Hex.  ? 
Usually 
uniaxial. 

Lepidome- 
lane, 

5yn.  Iron- mica, 
common 
black  mica, 

(Ka'Mg") 
+  (Fe,Al2)  ^04 

V.  L.     Black  or 

greenish, 
LaminsB  less  elastic 

than  those  of  most 

other  micas, 

3 

30 

4th. 
Biaxial, 

Astrophyl- 

lite, 
Syn.  Titanium 

mica, 

Formula  uncertain, 
Silicate  of  Al,  Fe, 
Mn,    K,   and  Na, 
containing  Tita- 
nium and  some- 
times Zirconium, 

S.  M.  L.     Bronze- 
like, 

S-0 

S-28 

1 

t 
I 
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Ciystalliiie 


Name. 


Chemical  Fonnula. 


Lustre, 
Colour,  he. 


Hardness, 


Specific 
Gravity. 


Gmiui  Gtraup. 


\st. 
R.Dodeca< 


1st. 
Tetra. 


ftid. 


Garnet, 
Sffn,  Carbancle, 


Var. 

a.     Grotmlar, 
Essooite, 
Cinnamon 
Btone, 

(4.)   PifTope^  or 
Bohemian 
garnet, 


Si3 


Ca-3-hAl2^0» 
Us 


V.  L.  Colours  Tary 
from  bright  red 
to  yellow,  green- 
ish, violet-red,  or 
duU  brown. 

Pale  green,  yellow, 
or  dull  brown. 


(c)  Ahutndinej 


PrtfiouM  garnet^ 

Common  gar- 
net^ 
Spessartite, 

(d,)    Colopho- 
miet  Mela- 
nite,  Topaxo- 
lite, 

(e.)  Ottvarovite 
Chrome- 
garnet. 

Tetrahedral 
garnet  (Hel- 
Tin), 

Idocraae, 

Sym.  VesuTian, 
Egeran, 


(Mg",Fe".Ca")5 

+  Al,fOe 

Sometimes  contains 
Yttrium. 

(Fe"Mn"j8 
Si* 


Rich  red. 


Ca",  +  Fe2^0« 


Ca",+  (CrjjAla) 

(Be",Fe",Mn"), 
^Oa  +  JMnS 

Probably  garnet  for- 
mula, but  usually 

Si'    : 
Ca's  +  Al  ^  Om 
Uu 

Sometimes  contains 

HaO 


When  clear  and 
transparent,  red ; 

When  dull,   brown- 
ish red  ; 

When  rich  in  Mn. 

Resinous,  brownish 
or  black. 


Bright  green. 


V.  L.    Brownish, 
yellow  or  green- 
ish, 

V.  L.    Cinnamon 
brown   or   ereen* 
ish,<   or   bluish; 
transparent,  or 
translucent. 


7-0 


3-2-4-3 


6-5 


6-5 


3-2 


3-4 
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Crystalline 
i'onn. 


ti 


If 


2Qd. 


»» 


11 


5th. 


Name. 


Sarcolite, 


Scapolite, 
Syn.    Werne- 

rite, 
For.  Nuitalite 
Giaucolite^, 


Chemical  Formula. 


Lustre, 
Colour,  tec 


HorduesB. 


Si3 
Ca's  +  AU  — Oe 


(Ca"Na'2)8 


Meionite, 


Paranthite, 


Dipyre, 

Syn.  Couzera- 
nite,  Maria- 
lite,  Phreni- 
toid, 

Epidote, 

Var. 

(a.)  Zoisite, 
Saiusvrite, 


(6.)  Arendalite, 
Pistacite,  or 
common  epi- 
dotp, 

(c.)   Manganese 
epidote, 
Piedmontite, 

(d.)  Withamitey 


Si* 
Ca"3  +  AU---09 
Ue 

or  Si* 
richer  in  Al, 


(Ca"Na2)3 
Si»  ^ 
+  AU7Y-O9 

Ul8 


B",  +  8.^0» 

or  Si* 
containing  Ca  and 
AI,  with  Na  in 
addition, 


containing  CaAl 
and  re 


containing  Ca'Al 
and  Mn 


also  contfldns  a  little 
Mn 


V.  L.    Reddish ; 
transparent,  to 
translucent, 

V.  L.  Whiteorgray- 
ish- green;  when 
dull  brown,  called 
Nuitalite;  when 
massive,  greenish 
or  bluish,  Glau- 
colite. 

V.  L.  Colourless  or 
white,  sometimes 
nearly  opaque, 

V.  L.  Grayish  or 
greenish, 

V.  L.  Colourless, 
dull  white,  greenish; 
Marialite  transpa- 
rent. 


(e.)  Orthite, 
Allanite,  or 
cerium  epi- 
dote, 


containing  Ce' Fe' 
Ca  and  Al 


V.  L.  or  P.  L. 

Dull  white,  e;reenish 

or   brownish ; 

translucent. 

V.  L.  Dark  green, 
sometimes  nearly 
black. 


V.  L.  Dark  reddish- 
brown,  sometimes 
bluish. 

Rich  red,  or  yellow- 
ish red ;  often  in 
minute  trans- 
lucent crystals ; 
pleochroic, 

Black,  or  brownish 
black, 


60 


5-5 


60 


5-5 
60 


6-5 


Specific 
Gravity. 


2-90 


27 


273 

27 
26 


3-4 


3-2 


3-4 
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Cmtalline 
Vonn. 


4tlL 


'      4th. 


4th. 


II 


Hex. 


KauM. 


Gadolinite, 


Cerite, 


lolite, 

Syn,  Dichroite, 
Cordierite ; 
Hard  Fahlu- 
nite, 

Var,  Fahluniie 
(soft),  BOHS- 
aorffite,   £&• 
markite^ 
ChhrophyU 
Hte,   Uiganto^ 
lite  and  Pra$' 
eolitCt 

Lieyrite, 


Ghonical  Fonniila. 


Chrysolite, 

Far. 

(a.)  Forsterile, 


(6.)  Olivine, 


(c.)  Peridoie, 
(Fayalite), 

(J.)  Tepkroite, 


Willemite, 
Syn,  Troostite, 

Var.  4th  Elec- 
tric Calamine. 
See  hydrous 
silicates, 


(Y"Ce"Fe)2^02 


nearly  the  same 
+  HjO. 

(Mg"Fe") 
+  Al,-0, 


All  more  or  less 
hydrated  Tarieties 
of  lolite. 


liiistre. 
Colour,  fto. 


Glassy,  black,  or 
greenish  black ; 
subtranslucent, 

R.  L.  Gray  or  red- 
dish brown, 

V.  L.  Dull  blue  in 
one  direction, 
brownish  yellow 
in  another, 


Haidneaa. 


A  ferroso>ferric 
silicate  of  very 
doubtful  formula, 

Mg",|o, 


when  }th  Mg"  is  f'tv 
placed  by  Fe'' 


Fe",|0, 
Mn"3^  Oa 

Zn",^0, 

When  containing 
one   atom  H2O  in 
addition. 


S.  M.  L. 
Black,  opaque, 


V.  L.   White,   yel- 
lowish or  green, 

V.  L.  Pale  olive 
green,  or  dull 
green,  in  basalts, 
&c. 

R.  L.    Black,  or 
greenish-black, 

V.  L.  Reddish  or 
gray. 

V.  L.  Greenish  yel- 
low, brownish. 


6-5 

55 
7-5 


60 


6*5 
6-5 


6-5 


5-5 


5-5 


Spedflo 
Qmrity. 


4-3 

4*9 
2*6 


40 


3-3 
3-4 


40 


40 


40 
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Hornblende  Group. 


5th. 


Hornblende, 


R"^Oor 


6-0 


CrystaUine 
Fonn. 

Name. 

Oheznical  Formula. 

Lustre. 
Colour,  sc. 

Haxdneaa. 

Specific 
Gravity. 

Sub'  Group. 

2Dd. 

Zircon, 
Sjfn,  Hyacinth 
Jacinth, 

Ad.  L.   Colourless, 
ereenish;  cloye 
brown  and  red- 
dish, 

7-5 

4*5 

Yar, 

(a.)  Jargoouy 

Contains  Ur. 

Smoky,  yellowish. 

1 

(6.)  Malacon, 

Contains  water. 

Brown, 

6-5 

40 

Hex. 
Rb. 

Eudialyte, 
Syn,  Eucolite, 

(ZrCa"2Fe"2) 

y.  L.  Red,  dull  red, 

55 

30 

4tb. 

Leucophane, 

Helvin.     See 
Tetrabedral 

(Be"Ca"Na'8) 

Contains  6  per  cent, 
of  Fe. 

y.  L.  Dull  greenish, 
or  yellowish, 

40 

297 

Hex. 

garnet. 
Phenacite, 

Be"2~0a 

y.  L.  Colourless, 
Yellowish  or 
brown, 

60 

2*96 

1) 

Beryl, 

Syn,  Emerald, 

Be"8+Al27--Oe 

y.  L.  Emerald- 
green,  blue,  or 
yellowish, 

8-0 

270 

5th. 

Enclase, 

• 

Si> 
Be"8  +  Ala^0« 

Contains  6  per  cent, 
of  H2O  according 
to  Damoor. 

y.  L.  Greenish, 
colourless,  or 
blue. 

75 

3-0 

30 
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Cry$tmlliii« 
Form. 


5Ui. 


»» 


4th. 


5th. 


Name. 


Far. 

(a.)  Tremolite^ 
Syn.  White 
Hornblende, 

Jade  or  Neph- 
rite, 

(6.)  Actinolite, 


AibestuSy 
mountain  lea* 
ther  or  cork, 

Crocidolite, 
(c)  Gruneritey 


(</.)  Hmnhlende 
proper t  (Am- 
pbioole,  or 
Pargasite), 

(c.)  Smaragdite, 


(/.^  AnihophyU 


Angite, 

Far, 

(a.)  Diopsidef 
(Malacolite, 
white  eocco- 
lite). 

(6.)  SahHte, 
(coccolite), 
1.  Diallage, 
2L  Asbestus, 


Chemical  Formula. 


(MgCa)|o. 


liUStrOf 
Colour,  ftc. 


(Mg"  Ca^'  Fe") 

Product  of  decom- 
posite of Hbrous 
tarieties  of  horn- 
blendic  minerals. 


(Fe"*Mg"3,Ca'^Al2) 

Si3^ 
—  Os 


Formula  same ;  con- 
tains less  Fe" ; 
probably  only  a 
foliated  variety  of 
last. 

Formula  same ;   but 
contains  much 
Fe"  and  little  Ca", 

Si 
B"-— O.  or  3  times 
O2 

this. 
(Ca"Mg")  ^O 


(Ca"Mg"Fe") 

Some  varieties  con- 
tain AI, 


S.  L.    White  or 
gray ;  often  fi- 
brous, 

Compact  p;ranular, 
contaimng  Fe. 

V.  L.    Various 
shades  of  ereen ; 
usually  in  long 
crystals. 

S.  L.  Blue  or  brown, 


S.  L.  Brown  ;  often 
fibrous, 

V.  L.  Dull  green, 
to  black. 


Pale  green. 


P.  L.  Brownish,  or 

frret^nish;  often 
amellar, 


V.  L.  Dull  white,  or 
green. 


V.  L.  Light  or  dark 
green ;  often  gra- 
nular ;  Diallage 
foliated. 


riardnofls. 


5-5 


55 
HO 


5-5 


55 


5-5 


Spedflc 
Gravity. 


30 


3-7 
3-2 


31 


33 


3-3 
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Crystalline 
rorm. 

Name. 

Ch<nnical  Formula. 

I.uBtre.                HardnesB. 
Oolour,  &a 

1 

Specific 
Gravity. 

( 

[c.)  Hedenber" 
gite. 

(Fe"Ca")^  O        ' 

V,  L.  Black ;  oft€n 
lamellated. 

60 

3  54 

1 

{ 

[d,)  Augite  pro- 
per,  (Py- 

rozene), 

(Ca",,  Mg"8,  Fe"s,     ^ 

R.  L.  Greenish  or 
bUck,  usually  in 
short  crystals  or 

• 

I 
1 

massive. 

1 

5th. 

^girine, 

(Fe"8,  Ca"^  Na'c 

V.  L.   Greenish- 
black, 

60 

35 

Arfvedso- 
nite, 

(Fe-'a,  Mn"s,  Na'«, 

V.L.  Black, 

60 

3-35 

It 

Achmite, 

Same  as  last,  but 
contains  a  little 
Ti  in  addition, 

V.  L.  Brownish, 

60 

33       1 

1 

6th. 

Babingto- 

(Fe"8,  Mn"k  Fe^) 

V.  L.  Greenish- 

5-5 

3*35 

nite, 

^<- 

black, 

1 

»> 

Rhodonite, 

«.?o 

V.  L.  Flesh-co- 
loured, 

6-5 

3-60 

1 

5th. 

WoUastonite 

«•&» 

P.  L.  White,  gray. 

4-5 

2-8 

(Table  spar), 

or  brownish  in 

tabular  crystals. 

Var.  Edelfor- 

Impure  Wollantonite^ 

4th. 

site, 
Enstatite, 

mr    Si  ^ 

V.  L.    White,  or 

5-5 

1 
32       1 

greenish-gray, 

1 

Tar.  Bromite, 

Same,  contains  a 
little  Fe". 

«      Si  _ 

P.  L.    And  some- 
times sub-metallic 
or  bronze-like ; 
green,  or  brown 
colour. 

. 

It 

Hypersthene 

,        (MgFe)^O 

P.  L.  Brownish 

5-5 

3-39 

black,  or  deep 

green;  generally 
foliated. 

Viar.  Diaclasite 

,  Same  with  addition 

P.  L.   Greenish  yel 

^ 

of  Ca"  and  HaO. 

low,  foliated. 
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Crystalline 
Fonu. 


Name. 


Chemical  Foimula. 


Lustre, 
Colour,  &c. 


Hardness. 


Serpentine  Group  {including  Clays), 


4th 


Probably 

onlj 

psendo, 

after 

ckrytO' 

lite. 


Talc, 
(Foliated.) 


Var. 

(«.)  SteaHte, 
passive), 
Soapstone, 
Potstone, 
Lapis  Ollaris, 
French  chalk, 

(6.)   CornUh 
Soapstone, 
(massiye), 

(c.)   Agabnato- 
Ute,  (Idol 
stone), 

(</.)  Meer- 
tckaum   (Sea 
froth,  in  allu- 
sion to  its  ap- 
parent light- 
ness when 
perfectly 
dry), 

Serpentine, 


For. 

(a.)  Pteeioue 
and  contmon 
Serpentine, 

(6.)  Fibrous 
Ckrygotile 
and  PierolUe^ 

(c.)  Foliated- 
Marmolite 
and  Antigo- 
ritey 


(Mg"H',)Jo 


fl 


traces  of  Fe 


Same  essentially, 


Contains  8  %  Al. 
(Probably  a  mix- 
ture), 

Varieties  containing 
a  little  Al. 


(Mg"iH',)go 
+  HaO?' 


(Mg"H'a)2^0, 

+  IH2O 

with  a  little  Fe" 


>» 


tt 


*f 


P.  L.  White,  but 
usually  greenish ; 
folia  inelastic, 
greasy  feel, 


G.  L.  White,  or 
greenish. 


G.  L.  White,  yel- 
lowish, or  red- 
dish-white, 


R.  L.  Various  shades 
of  green, 


1-0 


Hard- 

ness 
often 
reaches 
20 


Less than 
talc, 


20 


3-0  to 
5  0 


Precious  S.  has  a 
rich  colour,  and  is 
more  translucent 
than  common  S. 

Fine  silky  fibres; 
often  imbedded  in 
Serpentine  rocks. 

Pearly  lustre; 
greenish;  foliated. 


Specific 
QraTlty. 


2-70 


2-26 


3-0 


2-60 
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CrTstalline 
Form. 


Hex.  ? 


Hex. 


5th. 


5th. 


4th. 


If 


Name. 


Psendo,  af- 
ter lotUe 
q.  Y. 

„    after 

Eltto/ite, 

q.  ▼. 

after 
Spodutnene, 
q.  V. 


(d.)  SchUUr 
§par, 


Chlorite, 

Var. 

(a.)   Chlorite t 
original 
(Peach), 


(6.)  Pennine 
(Kammere- 
rite). 


(c.)  Ripidolite 
(Clino- 
chlore), 


{d.)  Delesiite 
(massiye), 

Chloritoid 
(Sismundine, 
Ottrelite), 

Clintonite 
(Seyberite, 
Xauthophyl- 
Ute), 


Margarite, 


Chemical  Foimula. 


Fe"  replacing  much 

Mg" 


Pinite, 

Var, 

(a.)  Gieseckite^ 

(6.)  KiUinite, 


(Fe"  Mg")4 

Si* 
+  Ala  ^  0>  3  H,0 

M-"a  +  (Fe2Al2) 

^08  +  4HaO 

Kam.  contains  Cra 

(Mg"  Fe";5 

C '3 

+  Ala^08  +  4HaO 

i>6 


Contains  much  Fea, 


(MgFe)  +  Ala~04 
+  HaO 

Ca  and  Mg  and  AI 
silicate  similar  to 
the  above,  but 
contains  much 
less  Si, 

(Ca"Ha)  +  Ala^04 
Ua 


(R'e  Ala)  ^'  O, 
+  H2O 

Contains  some  Fe 
and  Mg, 


n 


Lustre, 
Colour,  &o. 


Hardnees. 


Dull  green,   or 
brownish  with 
bronze-like  lustre 
occasionally, 


P.  L.    Bluish-green, 
easily  cleaved  in 
thin  plates, 


V.  L.    Various 
shades  of  green, 
sometimes  red- 
dish-yellow, 

P.  L.  Green  or  red- 
dish ;  easily 
cleaved ;    crystals 
often  group  in 
fan-like  masses. 

Dull  green, 


P.  L.  Dull  greenish ; 
massive  foliated. 


S.  M.  or  P.   Brown- 
ish, or  reddish ; 
easily  cleaved  to 
thin  folia, 


V.  L.  Dull  yellowish 
white,  groups  of 
scaly  crystals. 

Earthy,  brownish, 


E.  Brownish,  or 
greenish, 

R.  L.  Greenish,  or 
yellowish- white. 


15 


2-5 


25 


2-5 


5-5 


4-5 


4-0 


2-5? 


35 


4-0 


Specific 
Gravity. 


2-8 


27 


2-7 


2-69 


3-55 


30 


SO 


2-7 

2*8 
2-68 
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Ffiiin. 

1 

Name. 

Chemical  Fonnula. 

Lustre, 
Coloiir,  &c. 

Hardness. 

Spedfio 
Gravity. 

Pseudo,  af- 

(c.)  WiUotute, 

If 

Rose-red, 

36 

277 

1     lerSca- 

potte, 

q.T. 

^    after 

{d.)  Pobfargitef 

»» 

V.  L.  Occurs  in 

4 

276 

Amorthitt^ 

sparkling  reddish 

q.  T. 

Si»          „ 

lamellaa, 

4th. 

PyrophylJitc, 

Ala—Oa  +  HaO 

P.  L.    Like  talc; 

1-5 

2-8 

Compact  ya- 

greenish :  easily 

^  %^ 

rieties,  some- 

cleaved; greasy, 

1 
1 

times  called 

1 

AgalmatoUtet 

n 

Kaolin  (Porce- 

Si> 
Al2  7rO>  +  2Ha0 

P.  L.  White,  or 

20 

25 

lain  clay. 

Ui 

variously   colour- 

Fulier'8 

ed;  under  micro- 

earth). 

scope  often  seen 

Var. 

to  be  made  only  of 

(a.)   White  Li- 

t» 

minute   plates ; 

thomarqe. 

often  six-sided; 

(6,)  JiedLitho- 

Much  We  replacing 

plastic. 

marge. 

Al, 

&bssiTe, 

Ualloysite, 
Var. 

Similar  to  last, 

Earthy;  various 
shades ;  not  plas- 
tic to  any  extent ; 
translucent,  but 
becomes  nearly 
transparent  in 
water. 

1-5 

212 

(a).  Smectite 

All  ferruginous. 

Greenish  clay. 

(Fuller's 

earth), 

Brown  or  red. 

(6.)  BoU, 

»i 

Yellowish -red. 

(c.)  Erinite. 

»f 

ICasdTe, 

AUophane, 

Al2^03  +  5H20 
U2 

Sometimes  ferrugi- 
nous, 

V.  L.  Usually  blue 
or  green, 

Occurs  in  incrusta- 
tions, 

80 

1-85 

Massire, 

Collyrite, 

AU^06+9U20 
O2 

W.L.    White, 
greasy, 

1-5 

21 

MassiYe, 

Rotten 

Aluminous  silicate 

Earthy,  dull  gray 
or   browitish- 

stone, 

containing  orga- 

1 

nic  matter. 

black.     Gives  un- 
pleasant smell 
when  rubbed. 
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GxTstalline 
irorm. 


Kame. 


Chemical  Fonnula. 


Lustre, 
Colour,  &o. 


Hardness. 


Specific 
Gravity. 


8uh'  Group, 

Hex.       ,Cronstedite, 


MaflsiTe, 


MassivGi 


Hisingerite, 


Nontronite, 
(Cbloropal) 


(Fe"Mn")3  V.  L.   Blacker 

Si*  -.       o  TT  ^ '     brownish. 
+  f'e3_0«  +  3HaO  Hex.  prisms   easily 

cleave  to  elastic 
laminae, 


Sis 


6.L.    Black  to 
brownish-black ; 
not  cleavable, 


Fea-^03  +  4H20     Earthy.  Opaline. 
*  Greenish  or  yel- 

low; unctuous, 


3-5 


30 


2-5 

Varies 
much. 


833 


304 


1-8 


Zeolites  and  allied  Jlj/drous  Silicates. 


1st. 


2nd. 


4th. 


If 


»» 


Analcime 
(Cubicite), 

(a.)    Cluthalite, 
(6.)  Pieranal- 


£dingtonite, 


Prehnite, 


Eudnophite, 


Natrolite, 
(Needlestone, 
Soda-meso- 
type),Fargite 
when  red, 


Na'a+AU^O* 
+  2H2O 

Contains  Fe 

When  altered  by 
substitution  of 
Mg"  for  most  of 
the  Na\ 

Si» 
Ba  +  A1^04 

+  3H3O 

Si3 
Ca''a4Al2-^06 

+  H2O  * 


Analcime  formula, 


Si' 


+  2H2O 


V.  L.  Colourless  or 
white,  sometimes 
a  flesh-red  tint, 

V.  L.   Red  crystals. 

V.  L.  Red,  or 
brownish-red. 


V.  L.  Dull  white; 
rosy. 


V.  L.  Various 
shades  of  green, 
usually  occurs  in 
globular  masses 
with  internal  ra- 
diating structure, 

P.  L.   Clouded 
crystals. 


V.  L.  Colourless,  or 
white,  long  fine 
crystals  occurring 
in  clusters. 


55 


4-5 


6-5 


5-5 


2-25 


2-70 


2-90 


2-20 
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ff 

OrsteUine 
Fotm. 


II 


n 


»» 


4th. 


» 


»» 


f« 


>9 


»» 


5th. 


Name. 


Mesolite, 
(Lime  and  soda 
mesotype) 
Antrimolite, 

Var.  HarringtO' 
nite  massive, 


Scolezite 
(Lime  meso- 
type;, 

Gismondine, 


Thomsonite, 
(Faroelite, 
Mesole,  Cha- 
lilite,  Comp- 
tonite,  Scon- 
lerite), 

Phillipsite, 


Harmotome 

(Cross  stone), 
Far,  Morvenitef 


Stilbite, 


Far. 

(a.)  EputilbUef 

(6.)  Ifypoitil- 
hite  f 


Henlandite, 


Chemical  Fommla. 


(Ca"Na,) 

Si3 
+  AI2IJ-O4+3H2O 
tie 

Contains  more  Ca 


Ca+ Alg-j-O* 
+  3HaO 

Ca-'  +  AuljiO* 
U4 

+  4H30 


(Ca"Na2) 
+  Ala|^04+2HiO 


(CaKi) 

+  Ala  ll^O*  +  5  HaO 
^9 


Si* 
Ba'  +  Alapr^* 

+  5H2O 


St« 
Ca"  +  Ala  ^04 
Uia 

+  6  HaO 

Stated  to  contain  1 
atom  less  of  H2O. 
Probably, 

(Ca"Na')  +  Ala  ^04 

+  6  H2O  or  Si*. 

Si« 
Ca  + Ala  77-04 
yJn 

+  5H2O 


litisire. 
Colour,  ^c. 


Hardnees. 


V.L.orS.L.  Usual, 
ly  white, 


Often  occurs  in  no- 
dules consisting 
of  interlaced  crys- 
tals, 

S.  L.  Colourless  or 
white;  acicular, 


V.  L.  Colourless  or 
white,  usually  in 
concretionary 
forms, 

V.  L.  Colourless, 
usually.  Occurs 
often  in  masses 
made  up  of  large 
radiating  crys- 
tals, 

V.L.  White,  or  red- 
dish crystals,  oc 
casionally  crossed 
and  always  com- 
pound, 

V.L.  White, Jlfon»e- 
nite    colourless. 
Crystals  usually 
crossed, 

P. L.,  or  V.L.  Dull- 
white,  reddish,  or 
full  red ;  occurs  in 
groups  of  flat- 
tenea  crystals, 


P.  L.  White  or  red; 
crystals  more  dis- 
tinct than  those 
of  Stilbite, 


50 


5  5 


4-5 


55 


4-5 


4-5 


40 


40 


Spedflc 
Gravity. 


2-35 


23 


2-26 


2-35 


2-2 


2-45 


216 


2-20 


TOL.  VI. — NO.    I. 


K 
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Crystalline 
Fonn. 


NomflL 


ti 


Brewtterite, 


Ohemical  Fomrala. 


(Ba"Sr')+ Ala^^Oi 
+  5H2O 


Si» 


Spedfie 


•t 


Hex. 


Laumontite,         Ca+Ala^Oi 


I) 


(Efflorescing 
zeolite). 


Ghabasie 
(PhacoUte), 


Var,  Gmelinite, 


Leyyne, 


08 

+  4HaO 


Ca  +  Alag^O* 
4-6  H3O 


ContiunB  Na 


P.  L.  Colourless  or 
yellowish ;  crys- 
tals asaally  very 
small, 

V.  h.  Reddish  or 
white;  loses  wa- 
ter, and  falls  to 
powder  in  dry  air, 


V.  L.  "White  or  red- 
dish; usually  in 
more  or  less  mo- 
^fied  rhombohe- 
dra, 

Apparently  hex- 
agonal in  form, 


3-5 


4-5 


Si' 
(Ca"Naa)+Al2g^04 

+  4HaO 


Nbn- Aluminous. 


2nd. 


.pophyllit 
(Ichtyoph- 
thalmite). 


ite 


4th.?      Okenite 

(Dysclasite), 


5th. 


Var.  Ouroliiet 
Pectolite, 


Hex. 


Dioptase, 


Chrysocolla, 


(CaKogo 

+  2H3O 

Contains  Fe  about 
1  per  cent. 

Ca||?0  +  2H,0 
U4 

Contains  more  Ca 
and  less  Si. 

(CaaNa.H',)^^0 


Si 
Cu  — O+H2O 
U2 


Cu— -0  +  2HaO? 
Us 


V.L.  Dull  white, 
greenish,  or  red 
tabular  crystals, 


V.  L.  Colourless, 

freenish,  or  red- 
ish-white;  crys- 
tals    apparently 
cubic, 

Somewhat  S.  L. ; 
white  compact 
masses,  of  inter- 
laced crystals, 

V.  L.  Inclining  to 
silky-white  or 

frayish;  compact, 
brous, 

V.  L.   Rich  emerald 
green,  transpa- 
rent; crystals  dis- 
tinct. 

Earthy ;  ereen  or 
bluish  incrusta- 
tions, 


40 


50 


5-0 


5-0 


30 


2-44 


235 


21 


2-1 


2S5 


2-3 


27 


3-27 


220 


Ds.  Betnou>s'  Mineralogical  Tables. 


123 


I  C^yataQixie 


Name. 


4th.       Electric  Ga- 
lamine, 

Var.  SulUva- 


AMmte  €fraup. 


Chemical  Foimtila. 


Contains  14-20  per 
cent,  carbonate 


IJuBtre. 
Colour,  «c. 


V.  L.  White,  yel- 
lowish or  green- 
ish ;  often  bo- 
tryoidal, 


Hardneee. 


4th. 


5th. 


<    6th. 


4th. 


M 


4th. 


•> 


Andalnsite, 

Var. 

(a.)  ChioMtoIUe, 


(b.)  SUlimaniie 
(FibroUte), 


Kyanito, 

(Disthene), 
Var,  Rhatiziief 

Stanrotide 
(Cross  stone, 
Grenatite), 

Oehlenite, 


Toflaz, 
(Pbysalitey 
rjcnite). 


Cbondrodite, 
(Homite),    i 


Same  with  impurity 
symmetrically  ar- 
ranged within  the 
crystal  in  form  of 
Greek  letter  x* 

Same  as  Andalnsite, 


A,  Si^ 
Ala^Oa 


Si 


(Fe"3,Al2,Fe,)~Os 


(Ca"3.Alj,Fe",) 

A,,  go. 

With -^  O  replaced 
by  Fl  =:  17  per 


cent.  Fl, 


V.  L.  Sometimes 
pearly,  nearly 
white,  gray,  or 
brownish, 


Si 


(Mg"  Fe"),^03 

or  often, 

Si^ 
(Mg"Fe)8^0e 

with  -^  O  replaced 
by  Fl=  7  per 
cent.  Fl. 


V.  C.  firown,  long 
fine  crystals ;  fi- 
brous, 

V.  L.   Blue,  of 

various  shades, 
Rhsetizite  white, 

R.  L.  Dull  brown ; 
crystals  crossed, 

R.  L.  Dull  brown, 
or  green  crystals, 
often  tabular  or 
short  prisms, 

V.  L.  Tellow  trans- 
parent, reddish, 
or  colourless. 

Pyonite  massive. 


R.  L.   Yellow, 
brownish,  or 
white;  crystals 
usually  granular, 
imbedded,  nearly 
opaque, 

Humite,  the  trans- 
parent or  trans- 
lucent variety. 


50 


7-5 


6*5 


60 


7-5 


60 


80 


6-5 


Spedfio 
Gravity. 


3-5 


3-2 


3-2 


3-5 


3*6 


3-00 


3-5 


3-2 
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Cryst 


alline 
onxL 


Name. 


Ohflmioal  Fonnola. 


Colour,  «c. 


Hardnett. 


Sub'  Group, 


Hex. 


5th. 


»» 


Tourmaline, 

Var, 

(a.)  Schorl, 


(6.)  Brazilian 
Emerald, 
and  Indico- 
lite, 

(c.)  Ruhtllite, 


(</.)  Achroite, 


Datolite, 


Axinite, 


(R"„Al,.B,)?i0, 

R  =  chiefly  Fe" 
R=..  Fe'andMg". 

R  »  ..  Fe"  and  K't 


R  »  Li'  with  Mna ; 

no  Fe" 

R  e  Li  and  Na' ; 
no  Fe 

(Ca"fcB,.H'«)?lo, 
^1 


CCa"3,Ala,Fe2,B2>i 


V.  L.  Colours  Ta- 

rioQs, 
Common  black. 
Brown. 

Green,  or  rich  blue. 


Pink,  with  a  violet 
shade. 

Colourless. 


7-5 


V.  L.  White,  or  dull 
yellowish,  trans- 
lucent, 

V.L.  Various 
shades  of  smok  j 
brown,  often  re- 
sembling smoke- 
quarts  ;  crystals 
axe-like, 


5-5 


7-0 


Bpocific 

Oravity. 


30 


2-90 


8.27 


>» 


4th. 


2nd.        Scheelite, 


Stolsite, 


Wolfram, 


TUNGSTATES. 


Ca"— O 
Oi 


W 

Pb"-0 


(Mn"Fe")^  O 


V.  L.  White,  yel- 
lowish or  brown ; 
small    pyramidal 
crystals  usually, 

R.  L.  Greenish,  or 
brown, 

S.  M.  L.  Brown  to 
black.     Usually 
massive  or  lamel- 
lar, 


5-0 


3-0 


5-5 


60 


8-0 


7  3 
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Cmtailine 
Fcnn. 

Name. 

Cheinical  Foimula. 

Lustre, 
Colour,  &c. 

Hardncfls. 

Spodilo 
GraTity. 

MOLYIBDATES. 

2nd. 

Wulfenite, 

Pb"g0 

R.  L.  Bright  yel- 
low; crystals  of- 
ten tabular, 

30 

6-5 

? 

1 

Pateraite, 

Black, 

CHROMATES. 

5th. 

1 

Crocoite, 

"S° 

R.L.  Bright  orange 
red, 

30 

60 

H 

Vauqueli- 
nite, 

(Pb"Cu">^'o, 

BORATI 

R.  L.  Greenish,  or 
dark  brown ; 
small  flattened 
crystals, 

2-5 

5'Q 

6th. 

Sassoline 
(Native  bo- 
racic  acid), 

H2^0  +  2H,0 

R.L.  White  scaly 
crystals;  add 
taste, 

10 

1*40 

5th. 

p 
1 

Borax 
(Tincal), 

Naa  ?^  0  +  lOHaO 

V.  L.  Colourless,  or 
dull- white;  alka- 
line taste, 

20 

1-7 

lit. 

1 

Boracite, 

+  \  Mg"  CI, 

V.L.  Yellowish- 
white,  or  gray, 

70 

2-9 

> 

• 

Hydrobora- 
cite, 

(Mg"  0^")z^0^ 
+  18HaO" 

Somewhat  silky  lus- 
tre;  white  or 
reddish,  foliated 
or  fibrous, 

2-0 

2  0 

? 

1 

Hydroboro- 
calcite 
(Hayesine), 

Contains  Ca"  only. 

Appears  as  an  in- 
crustation. 

7 

* 

Boronatro- 
calcite, 

Contains  Na'  in  ad- 
dition to  Ca 

S.L.  White;  with 
taste;  concre- 

1 

-^ 

tionary, 
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CiTBtaUiiie 
Foim. 


Name. 


Chemical  Formula. 


Lustre, 
Colour,  Ac 


Hardnefls. 


Specific 
OimTity. 


Hex. 


4th. 


n 


f) 


»» 


II 


2nd. 
1st. 


TITANATES,  TANTALATES,  AND  C0LTJMBATE8. 

5-5 


Menaccanite, 
Syn.  Ilmenite, 
Crichtonite, 
Axotomous 
Iron  ore, 

Var,  Iterine^ 
Titaniferoas 
Iron  sand, 


Polymignite, 
i£8chynite, 

Tantalite, 


Yttro-tanta- 
lite, 


Colambite» 


Fergnsonite, 
Pyrochlore, 


Ti 
Fe  ~0  with 
Oa 

variable  proportions 

of  the  isomorph- 

ous  Fe2  Os 

Contains  a  verv 
small  proportion 
of  Ti. 


Tit«nateofZr. 


Titano-tantalic  co- 
lumbateofZr,  Ce, 

Fe". 

Tantalate  of  Fe" 

and  Mn". 
Often  contains  some 

Sn. 

Contains  Y",  Ur", 
and  Ca"  in  addi- 
tion, 

Columbo-tantalate 
of  Fe"  and  Mn". 


Columbate  of  Y". 


Columbate  of  Ce" 
and  Ca". 


M.  L.  Iron-black  to 
steel-graj,  slight- 
ly magnetic ;  of- 
ten massive  or 
granular, 

M.  L.  Iron-black ; 
occurs  in  grains 
and  minute  crys- 
tals, supposed  to 
be  octohedrons, 

S.  M.  Black,  lone 
slender  crystals, 

S.  M.  Brownish- 
black,  long 
striated  crystals, 

M.L.  Dull  black, 
prismatic  crys- 
tals. 


S.  M.  L.  Brownish 
black;  crystals 
often  tabidar, 

S.  M.  L.  Brownish- 
black;  slightly 
iridescent;  easily 
breaks  into  angu- 
lar particles, 

V.  L.  Brownish- 
black, 

V.  L.  Brownish- 
yellow;  occurs  in 
octohedrons, 


6-5 
55 

6-5 


5-5 


6-0 


60 
5-0 


47 


485 


50 


75 


57 


60 


5-83 
41 


2nd. 


ANTIMONIATES. 


Monimoiite, 


(Pb",  Mn",  Ca")4 
Sbt 


S.  M.L.  Yellow; 
often  as  incrusta- 
tions, 


50 


5*d4 
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2ad. 


Ifsme. 


Bleinerite, 


Ghemical  Fonniila. 


+  4HsO 

Cornish  specimens 
contain  less  Pb. 


LuBtre. 
Colour,  &o. 


R.  L.  White,  or 
grayish, 


As  incrustations, 


Hardness. 


4*0 


47 


VANADIATES,  AESENIATES.  AND  PHOSPHATES. 


UadSaiU. 


Hex. 


!     4th. 


Hex. 


Vanadinite, 


Descloizite, 


Vat,  Dechenite, 


Mimetesite, 


Pyromor- 
phite. 


Pb.Jo. 
+  i  Pb  Cla 


Va 


Contains  Fe" 


Pb,^0. 
+  i  Pb  Cla 

Pa 

+  iPbCla 


R.  L.  brownish- 
yellow  colour ; 
mamillated 
forms  common, 

V.  L.  Brown,  or 
nearly  black, 

Usuallv  in  small 
bright  crystals. 

R.  L.  Bright  yel- 
low, or  brown ; 
prismatic, 

R.  L.  Green,  yellow, 
or  brown.  Often 
botryoidal, 


3-0 


3-5 


3-5 


40 


6-90 


5-83 


7-25 


70 


Calchim  Salts. 


11 


4th. 


Apatite, 
(Moroxite, 
Asparagus 
stone). 

Far, 

(«.)  Phospho- 
rite, or 

(5.)  CoproUtes, 

Haidinge- 
rite. 


Caa^^Oa 

+  i  Ca  (CI  Fl)2 


More  or  less  impure. 


(Ca"H")3  ^'Oa 
+  3HaO 


R.  L.  Pale  green, 
yellow,  bluish,  or 
white. 


Prismatic,  massive, 
concretionary. 


V.  L.  White ;  nearly 
transparent.  Ag- 
gregated minute 
scaly  crystals. 


50 


2-0 


30 


2-84 
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CiTstalli 
foim. 


lline 


5th. 


Name. 


Pharmaco- 
lite. 


Chemical  Formula. 


(Ca"H")  ^Oa 
5H,0 


liUstre, 
Colour,  &c 


V.  L.  White;  usual- 
ly   occurs  in 

f  roups  of  long 
ne  crystals, 


ITardneiw. 


2-5 


Spedfie 
Oxavity. 


2-7 


Copper  Salts. 


5th. 


I* 


4th. 


»f 


II 


Hex. 


Hex. 


Clinoclase, 


Liroconite, 


Erinite, 


Cornwallite, 


Olivenlte, 


Liebethenite, 


Phosphoro- 
chalcite 
(Pseudomala- 
chite), 

Copper  mica 
(Tamarite), 


Volborthite, 


+  3Cu"HaOt 

CU3^^03 

+  ( AlaCuJI)  H«0« 
+  7HaO 

Cu,^0, 
+  2Cu"H,.03 

Same,  with  3  HaO 
and  P  in  addition, 

c«.(^o. 

Us 
+  Cu"HaOa 


Cua~*  0, 
+  Cu"HaOa 

Similar, 


Cu,:^Oa 
+  5  CuHaOa  +  7  HaO 


Hydrous  copper 
vanadiate  of  un- 
certain formula, 


P.  L.  Dull  ereen ; 
blue  shades  also, 


V.  L.  Blue,  orgfreen- 
ish  blue;  crystals 
generally  small, 


R.  L.  Green,  con- 
cretionary forms, 

Green,  resembles 
last, 

V.  L.  Olive-green, 
or  brownish ; 
sometimes  fi- 
brous, 

R.  L.  Dull  ^reen ; 
often  in  globular 
masses, 

V.  L.    Deep  green ; 
in  minute  globules, 


P.  L.  or  Vitreous; 
emerald  green ; 
tabular  crystals 
easily  cleaved  to 
thin  plates, 

P.  L.  Dull  green,  or 

freenish  yellow, 
pheroidal  groups 
of  crystals, 


3-0 


20 


4*5 


4-5 


3-0 


40 


4-6 


2-0 


3-5 


4-30 


2-90 


4-00 


416 


4-30 


37 


4-2 


25 


3-50 


Br.  Bktnolos'  Minerahgieal  Tables. 


129 


CmteUuM 
FoniL 

Hame. 

Chemical  Fonnola. 

Colour,  cc. 

Haidneas. 

Spedflc 
GiaTity. 

Iron  and  Manganew  Salts. 

Hex. 
Rh. 

1 
1 

Beadantite, 

Phosphato-  sulph  ate 
of  Fe  with  Pb. 

In  some  specimens 
the  F  is  largely  re- 
placed by  As, 

V.  L.  Oreen  to 
brown, 

4-0 

42 

5th. 

Vivianite, 

Fe",^0,+  8H,0 

P.  orV.  L.  Various 
shades  of  blue, 
usually  dull 
earthy, 

20 

26 

4th. 

Tryphilline, 
Far,  Pttudo- 
inpUtef 

(Fe"Mn,"  Ui), 
0^ 

R.  L.  Dark  brown 
or  bluish,  gene, 
rally  massive, 

50 

3-50 

1 

1 

1 

Triplite. 

(Fe"Mn"),^0, 

with  a  Tariable 
fluoride.    Possibly 
altered    Triphy- 
line, 

R.  L.  Very  dark 
brown, 

5-5 

3.6 

1 

•> 

Cbildrenite, 

Fe  and  Mn  phos- 
phate, with  H3O 
and  Al ;  formula 
uncertain. 

V.  L.  Dull  white, 
or  brownish, 

Usually  occurs  as 
crystalline  incrus- 
tation, 

5-0 

3-20 

1 

Scorodite, 
Var.   Iron  sin- 
ter; pitchy 
iron  ore, 

Pe2^0,+  4HaO 

V.  L.  Green  to 
brown, 

ft 

3-5 

315 

1st. 

Pharmaeosi- 
derit* 
(Cabe  ore). 

+  iFe2H406+4H20 

S.  L.    Various 
shades  of  green 
and  yellow.     In 
small  cubic  or  te- 
trahedal  crystal i. 

2-5 

30 

,     «*• 

Dafrenite, 

+  FeaH«06 

S.  L.  Deep  green. 
Often  in  radiating 
tufts, 

40 

33 

9 

Cacozene, 

+  FeaH«06+6HaO 

Yellowish  concre- 
tions, 

S'd 

3-38 

TOL.  TI. — HO,   I. 


8 
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CiTstaUine 
Form. 


Name. 


Chemical  Fonmda. 


liUstre. 
Colour,  flcc. 


HazdnesB. 


Cobalt  and  Nickel  Salts. 
5th. 


•»^ 


Cobalt 
bloom, 
(Erythrite), 

Var.  Kottigttey 
Nickel  green, 


Co,^0»+8H,0 


ContainB  Zn. 
Us 


P.  orV.L.    Rich 
roae-red  incmsta- 
tions  usually. 


Often  pale  green  in- 
crustation on  cop- 
per-nickel» 


2-0 


1*0 


Specific 
Grafity- 


2-9 


30  ? 


Aluminium  Salts. 


4th. 


Wayellite, 


Turquois, 


5th. 


Lazulite 
(Blue  spar), 


Plumbo-resi- 
nite. 


AI2  ^Os 
+  k  ^UH«Oe  +  5  HaO 


Ala^Oj  +  AlaHeOe 
Us 

Contains  a  little  Cu 


Ala^^O, 
+  (Fe"Mg")HaO»' 


A  plumbiferous  AX 
phosphate. 


V.  L.    Greenish,  or 
yellowish-white, 
m  globular  mass- 
es with  radiating 
structure, 

S.-R.L.  Bright 
blue,  or  green ; 
incrustiog  other 
minerals, 

V.  L.  Rich  azure 
blue,  nearly 
opaque ;    in 
prisms  or  granu- 
lar masses, 


4-0 


Phosphates  not  included  in  the  above  Groups 
2nd. 


Uranium- 
mica  (Ura- 
nite), 


4th, 


Ur4  ^O. 
+  Cu"HaOa  +  7  HjO 


Antunite, 
(Lime  Ura- 
nite). 


Nearly  same,  Cu" 
replaced  by  Ca" 


P.  L.  Green,  with 
yellowish  shade. 
Transparent ; 
usually  in  thin 
plates  *,  mica* 
ceous, 

P.  L.  Greenish -yel- 
low, micaceous. 


6-0 


5-5 


25 


2-5 


2-32 


2-7 


31 


3-5 


31 
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lai 


«-rT=.U4lliiie 

t'JTTO. 


Nume. 


Chc'iuic-ul  Formula. 


6  th. 


»T 


Amblygo 
nite, 


Lustre, 
Colour,  A:ow 


5lh.        .Wagnerite, 


^<L         Xenotime, 


Uncertain  fluo-phos-  V.  L.    Greenish 
phate  of  Li  and  Al.  \     crystals,  minute 

I     and  blunt, 


IfarUnese. 


60 


Mg'',g03 

+  Mg"Fl2 


V.  Ij,  Yellowish 
striated  prisms, 


R.  U  Brownish,  or 
yellow ;   small  py- 
ramidal crystals, 


5th.         Monazite, 

Var.  Cryptolite, 
?  Cburchite, 


A  cerium  phosphate' R.  L.  Brownish,  or 
containing  much  I  reddish ;  in  small 
Th"  and  La",         I     flattened  crystals. 


4th.         Adamite, 


llopeite. 


Struvite, 


Much  of  Ce  replaced 
by  Di. 

Hydrated     cerium 
phosphate,  stated 
to  contain  some 
Di. 

Zns^^^Oa 
-i-  nZn3H:<02 


Supposed  to  be  a 
cadqaiferous  '/.n 
phosphate,  prolia- 
bly  similar  to  the 
last  mineral,  P 
replacing  As, 


V.  L.  Gray  to  red ; 
fan-like  clusters 
of  crystals, 


V.  L.  Yellow,  or 
purplish  exter- 
nally. 


V.  L.    Dull   white, 
or  reddish  brown. 


(NH4)2Mg2^03     !V.L.     Yellowish, 


O5 
+  I2H3O, 


slightly  soluble  in  I 
water;  occurs  in] 
guano,  I 


TELLURATE. 


Te 


ft*       K 

O'O 


4-5 


55 


30 


35 


25 


2  0 


Sijociflc 
Gravity. 


Vlontanite,      'Bia^^08+ 2  HaO 

O3J 


Earthy,  yellowish 
incrustations   on 
Tetradymite^ 


Soft. 


310 


3  0 


4*5 


51 


314 


4  33 


2-8 


1-7 


8''«) 
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Crystalline 

Fomi. 

1 

Name 

Chemical  Formula 

Lustre, 

Colour,  &c. 

Hardness. 

Sperific     1 
Gravity. 

1 

SULPHATES. 

• 

t 

Sulphatite, 

H.  ^  0 
or         H2SO4 

Acid  liquid  occur-      ! 
ring  in  some  mi- 
neral waters. 

1 

'       4th. 

1 

1 
Thenardite, 

V.  L.  White  or 
brownish;  saline 
taste, 

2-5 

3-70 

M 

Glaserite, 

V.  L.  White ;  saline 
taste, 

3-5 

173 

■ 

->» 

Mascagnite, 
(Volcanic 
Ammonia), 

V.  T..  YwUowish  or 
gray;  somewhat 
bitter  taste, 

2-0 

1-72 

1 

1                    '» 

Anglesite 
(Lead  tI- 
triol), 

A.  L.    Yellowish- 
white,  or  greenish. 
Often  in   tabular 
crystals, 

80 

6-30 

Var.   Cupreous^ 
LinaritCy 
in  moclinio 

Same  with  Cu  Ha  O2 

Blue. 

1 

prisms, 

1 

1 

1 

t 

i 
1 

Celestine, 

V.  L.   White  or  blu- 
ish green  shade. 
Often  occurs  in 
aggregations  of 
prisms,  and  as- 
sociated with  sul- 
phur. 

1       35 

1 

1 

* 

! 

3-94 

1 

j       4th. 

1 

1 

Barite, 
'  (Heavy  spar), 
when  impure 
called 
'•  Cawk," 

V.L.   White,  gray, 
yellow,  or  reddish ; 
usually  large  flat- 
tened crystals. 

3-0 

450 

Hex. 

1 
1 

Dreelitc, 

1 

Ca"  replaces  J  of 
Bii'inlast. 

Contains  a  little  Si02 

Occurs  in  small  dis- 
tinct rhombohe- 
drons. 

4tli. 

1 

.Anhydrite, 
Vor. 
{a.)   VulpeniiCy 

V.  I  J.  White,  more 
or  less  dull  or  red- 
dish; fibrous  or 
lamellar,   granu- 

30 

290 

* 
1 

1 

(6.)  MuriacUCf 

Contains  Na  CI,  be- 
ing a  pseudo  after 
rock  salt. 

lar. 
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Fann. 

Kame. 

Ghemieal  Fonimla. 

Lustra. 
Colour,  «c. 

HaxdneBs. 

Bpecdflc 
GraTity. 

5Ul 

Gjpsam, 

For. 

(a.)  Alabaster^ 

Cai-0  +  2H,0 
fft 

P.  L.  Usually  white, 
crystals  flattened, 

Massiye,  subtrans- 
lucent. 

1-5 

2-30 

1 

(6.)  J2iM;Jt5atM, 

91 

Fibrous. 

1 

(e.)  Selemie, 

1* 

Crystallised  and  la- 
mellar. 

»» 

Glanberite, 

(Ca"Na'a)^0 

y.L.  Pale,;rel]ow; 
feeble  saime  taste, 

3-0 

27 

1 

1       » 

Glauber-salt, 

Na',-^0+10H,0 

Y.L.  White ;  saline, 
somewhat  bitter 
taste, 

1-5 

1-48 

(f 

Melanterite 
(Copperaa), 

Fe-'-^O+THjO 

y.  L.  Various  shades 
of  green;  inky 
taste, 

20 

1-83 

«« 

Bieberite, 

Co"^0  +  7HaO 

v.  L.  Rose^red, 

2-0 

1-9 

? 

3loreno8iie, 

Ni"^0  +  7H,0 

y.L.  Pale-green, 

2-0 

2.0 

:      4th. 

White  Titriol 
(Goslarite), 

Ziil.0  +  7H,0 
Of 

y.L.    White,    or 
Tariously  tinged ; 
Tery  astringent 
metallic  taste, 

2-5 

2*0 

n 

Epsomite» 

Mg^O  +  7HaO 

y.L.    White;  taste 
bitter. 

2-0 

170 

n 

Kieserite, 

MglsO  +  HaO 

R.  L.  Dull  white, 
usually  massive ; 
bitter  taste, 

2-5 

2-50 

1 

Kainite, 

Impure  h  vdrous  sul- 
phate of  kg"  and  K' 

y.L.  White  or  co- 
lourless.   Often 
massire;  bitter 
taste, 

2-5 

21 
rariable. 

i      ' 

1 

Polyhalite, 

Similar  to  last,  but 
with  much  Ca" 

* 

R.L.  Brick-red. 
Often  fibrous ; 
bitter  taste, 

2-5 

276 
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CrvBtalline 
Form. 

Name 

Chemical  Formula. 

Lustre, 
Colour,  &fr 

Hardneflfi. 

Spedflc 
Gravity. 

n 

Langite, 

a 

Cu— 0  +  3CuHaOa 
Us 

+  HaO 

y.L.  Rich  blue,  with 
greenish  shade. 
As  incrustation 
sometimes, 

30 

3-5 

f* 

Brochantite, 

Cu7r-0  +  3CuHa02 

V.  L.  Deep  green. 
Often  in  small,  dis- 
tinct, easily- 
cleayed  crystals. 

4-0 

3-8        , 

6th. 

Blue  yifriol 
(Chalcanthite), 

Cul-O  +  SHjO 

V.L.   Pale  blue; 
highly  metallic 
taste. 

2-5 

2^21 

1 

1 

? 

Uranochre, 

Basic  sulphate  ofUr 
containing  Cu" 

Earthy,  yellow  in- 
crustation, 

— 

— 

Hex. 

Coquimbite, 

Fej^C  +  OHaO 

S.L.  White  or  yel- 
low, in  fine  prisms 
or  massive ;  very 
astringent,  inky 
taste, 

25 

2-0 

1 

? 

Copiapite, 

Contains  ^tb  less  S. 

P.  L.  Yellow,  scaly. 

15 

21 

? 

Fibro-fer- 
rite. 

Other  basic  Fe 
Sulphates  fall 
here. 

nearly  Fe^^Os 
+  9H,0 

Beautiful  silky, 
greenish-yellow 
fibres, 

1-5 

184 

Hex. 

Alum  stone 
(Alunite), 

(AU  K'e)  0,  0, 
+  U2H,0 

y.  R.  Dull  white,  or 
reddish.     Usually 
massive. 

40 

2-6 

? 

Websterite, 
(Aluminite), 

Aljl-Ot  +  QHiO 
Us 

V.  L,  White,  mas- 
sive. 

1-5 

160 

? 

Alumian, 

Basic  sulphate  of  Al 
without  HaO 

V.  L.    White  or 
grayish.     Usually 
massive, 

SO 

277 

5th. 

Alunogen, 

AU^Os+18HaO 

V.  L.  White  or  yel- 
lowish; fibrous 
crusts;  crystals 
tabular, 

20 

170 
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1 

1  CrT5talline 
YGna. 

Name. 

Chemical  Formala. 

Lustre, 
Colour,  &C. 

Hardness. 

Spedfic 
Gravity. 

1st. 

Alum, 

R'»  +  A1,°   O4 
U12 

+  24  H2O 

Octohedral  or  mas- 
sive. 

20-25 

17 

Var. 

(a.)  Native 
alum. 

R'  =  K'. 

V.  L.  Colourless  or 
white;   fibrous; 
agreeable  astrin- 
gent taste. 

(jb.)  Mendoziie, 

R'  =  Na'. 

Nearly  same. 

R'  =  NH'4. 

V.  L.  White  or  co- 
lourless; fibrous; 
agreeable  astrin- 
gent taste. 

1 

(</.)  Pickering' 
He, 

R  =  Mg". 
1 

S.  L.  Tellowish- 
white ;  fibrous  or 
in  needles ;  astrin- 
gent and  bitter 
taste. 

(e.)  Apjohniie, 

R  =  Mn". 

S.L.  White;  fibrous. 

(/.)  Eaioiri" 
chite. 

R  =  Fe". 

S.  L.  Yellowish ; 
fibrous;  astrin- 
gent inky  taste, 

SULPHATO-CAR 

BONATES. 

Hex. 
Rb. 

Sasannite, 

R.L.  White,  brown, 
or  greenish, 

25 

0-50 

4tb. 

1 

Leadhillite, 

Same, 

R.  L.  White,  brown, 
or  greenish  crys- 
tals, often  flat- 
tened prisms  with 
remarkable  pearly 
lustre  from  chief 
cleayage  planes. 

2-5 

6-4 

f» 

Caledonite, 

+  (CuPb)  ^  0 

R.  L.  Bluish-green, 

30 

64 

136 


Dr.  Betmolds'  IGneralogieal  Tablet. 


OmtalUne 
form. 

Name. 

Chemical  Fonnula. 

Colour,  &o. 

HazdnesB. 

Spedfic 
GniTity. 

5tb. 

Lanarkite, 

Pb  f  0  +  Pb^  O     R.  L.  Pearly,  yel- 
Oi             Oi            low  or  greenish- 
white.    In  trans- 
parent crystalline 
plates, 

CARBONATES. 

2-5 

1 

64 

1 

Hex. 


Rhombohe- 
drons. 

Rhombohe- 
drons,with 
edffes  be- 
Yefied, 

Rhombohe- 
dronsywith 
curved 
faces, 

Scalenohe- 
drons, 

Rhombohe- 
drons. 


Rh. 


Calotte, 
Var, 

(a.)  Crystals 
well  defined, 

Iceland  spar 


Nail'h§ad 
Mpar, 


FoniainthUau 
iinuatone, 


Dog-tooth 
Mpar, 

Plumbocatciie, 

Manganocalcite, 

(6.)  Obscurely 
crystalline, 
Schie/er  $par, 

Satin  tpar^ 

Marble, 

Limestone, 
chalk. 

Dolomite. 
Magnesian- 
limestone 
when  mas- 
sive. 


or 


Ca"  —  0 
Oj 

CaCOt 


Crystals  include 
about  50  per  cent, 
of  sand, 


Contains  less  than 
5  per  cent  of  Pb. 

Contains  less  than 
5  per  cent  of  Mn. 


Lustre  varied.  Co- 
lour, very  varia- 
ble, 


Brown  opaque. 


Usually  colourless 
or  yellowish. 


or 

(Mg,Ca),COa. 


Lamellar. 


Fibrous. 

Saccharoidal. 

Granular. 

V.  L.  White,  gray, 

freenish,  reddish- 
rown,  &c.    Often 
granular, 


3-0 


270 
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Fotm. 

Name. 

Ghemical  Formula. 

Lustre. 
Colour,  &c. 

Hardxwes. 
3-5 

Spedfio 
Gravity. 

Var, 

(a.)  Miemite, 

Contains  Fe. 

Gieen  crystals, 

2-8 

(6.)  Gurhofian^ 

Contains  more  Ca" 
than  Mg. 

White  and  poroe- 
laln-like. 

1 

1 

{tS)  Conite, 

Contains  more  Mg 
thanCa, 

White,  opaque. 

Hex. 

Rb. 

1 

Ankerite, 

+  (Mg,Fe,Mn)Jo 

V.L.   White  or  red- 
dish-brown;  usu- 
ally massiTo, 

35 

30 

t 

i     Rb. 

Magnesite, 

Var.  Breune- 
rite. 

Contains  a  little  Fe. 

V.  L.  White  or  yel- 
lowish.   Often 
fibrous,  massiye, 

40 

30 

Rh. 

Mesitine- 
spar, 

(Mg-  Fe')  ^0 

V.  L.  YellowUh  or 
brown. 

45 

330 

Rh. 

1 

Siderite, 
(Sparry  or 
Spathic  Iron, 
Chalybite), 

Clay-  Ironstone, 
massive,  ar- 
gillaceous. 

-^ 

V.D.White,  yellow- 
ish  or  brown.    In 
groups  of  flatten- 
ed rhombohe- 
drons, 

Nodular  concretions 
more  or  less 
earthy. 

40 

3-80 

»• 

Rhodochroi- 
site  CI>ial- 
logite), 

V.  L.  Rose-red  or 
brown;  often  mas- 
sire  granular, 

40 

30 

w 

Rh. 

Smithsonite 
(Calamine), 

V.  L.  White  or  yel- 
lowish-green ;  of- 
ten occurring  as 
crystalline  incrus- 
tation or  earthy. 

50 

44 

4tli. 

Arragonite, 

• 

Usually  contains  Sr, 
and  sometimes  Pb. 

V.  L.  White,  yel- 
lowish, greenish, 
or  reddish  shades ; 
often  occurs  in  ra- 
diating masses  of 
crystals ;  in  hex- 
agonal prisms  or 
in  stalactitic 
forms. 

3-5 

2-98 
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CrrataUine 
roim. 


4tb. 


II 


II 


11 


II 


II 


5th. 


II 


•> 


Name. 


Strootianite, 


Chemical  Fonnula. 


Cerussite, 


Witherite, 


Alstonite, 

When  monocli- 
nic  in  form 
BarytO'Cal- 
cite. 


Lanthanite, 


Sr"  — 0 


Pb"  ^  0 
Ua 


Ba"  —  0 
Oa 


Ba~0  +  Ca5-0 
Ua  Ua 


or 


(»a,Ca),COa 


Thermona- 
trite, 


Trona, 


Natron, 


Oay-Lu88ite, 


La;r-0  +  3HaO 
Ua 


Q 

Naa-T-O  +  HaO 
Ua 


Ltistre. 
Colour,  &0. 


V.  L.  Greenish,  yel- 
lowish.   Often  in 
globular    masses 
with    columnar 
structure, 

V.L.  orR.L.  Co- 
lourless or  yellow- 
ish.   Crvstals 
usually  flat, 

V.  L.  White,  yel- 
lowish, or  reddish. 
Often  massiye  and 
columnar, 


V.L.  White  or  gray, 


Na3;r-0  +  4HaO 
Ua 


Naa^O+lOHaO 
Ua 

More  or  less  impure, 

+  Ca^O  +  5HaO 
Ua 


P.  L.   White  or  pale 
pink;  small,  very 
thin,  tabular  crys- 
tals. 

V.  L.  YeUowish- 
white  incrusta- 
tions.   Alkaline 
taste. 


V.L.  Yellowish- 
white.    Fibrous ; 
alkaline  taste, 


Hardness. 


35 


3  5 


3-5 


4-5 


2-5 


1-5 


Like  last. 


W.L.   Yellowish, 
white,  elongated 
spike-like  crys- 
tals. 


2-5 


1-5 


2-5 


Specific 
Gravity. 


37 


6*4 


6-3 


3-70 


2-60 


1-60 


2-1 


15 


1*90 
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Foim. 


5th. 


i     ? 


5th. 


It 


Sfame. 


Hjdromag- 
nesite, 


Hydrodolo- 

mite, 
For.  Penniie, 

Emerald 
Nickel, 

Bismntite 
(Bbtmath 
ochre). 


Hjdrozin- 
cite  (Calap 
mine), 

Anrichalcite 
(Brass  ore), 


Chessjlite 
(Azurite), 


Malachite, 
Var.  lAme  Ma" 
lachiie. 


Chemical  Formula. 


3(MgJo] 
-fMgHsOafdHaO 

Dolomite  +  aq. 

Contains  Ni. 

Hydrous  basic 
Carbonate  of  Ni. 

Hydrous  basic 
Carbonate  of  BL 


Hydrous  basic 
Carbonate  of  Zn. 


Similar  to  last.    Cu 
replacing  much 
Zn. 

+  Cu  H20a, 


Cu  —  0  +  Cu  E2O2 


Lustre, 
Colour,  &c. 


V.L.  White, 
earthy. 


Earthy,  yellowish- 
white  incrusta- 
tions, 

V.  L.  Green  crystal- 
line crusts, 

V.  L.  White,  green- 
ish or  yellow. 
Often  as  incrus- 
tation. 

V.  L.  White  of  yel- 
lowish   earthy, 


P.L.  Yellowish 
green  incrusta- 
tions, 

y.  L.  Azure-blue 
crystals  or  earthy 
masses, 


Ad.  L.  Green  of  Ta- 
rious  shades,  usu- 
ally massive,  con- 
torted, 


Hardness. 


Sub' Group. 


2Dd. 


Hex. 


Phosgenite 
(Corneous 
Lead), 

Parisite, 


Pb^lO  +  PbCla 
Ua 


Fluo- carbonate  of 
Ce,  DiandLa. 


Ad.  L.  White  or  yel- 
lowish prismatic 
crystals, 

V.L.  Dull-yellow, 


3-5 


2-5 

3-0 
4-5 


2-5 


20 


4-0 


40 


3-0 


4-5 


Spedflo 
Gravity. 


2  15 


2-49 

2-6 
7-67 


37 


3-32 


3-70 


390 


610 


4-35 
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Crystalline 
Form. 


Name. 


Chemical  Formula. 


Lustre, 
Colour,  &c. 


Haidnese. 


dpedflc 
GrraTity. 


Hex. 


4th. 


5th. 
? 


2nd. 


NITRATES. 


Nitrocalcite, 


Nitro-magne- 
site? 

Nitratine 
(Chili  nitre). 


Nitre, 


Ca^O+H,0 


Mg  replacing  Ca. 

Na,^0 

or  NaNOs 
more  or  less  impure, 

or  KNOs 


White  silky  efflo- 
rescences; bitter 
taste. 


V.L.  White  or 
brownish ;  cooling 
taste, 


V.L.  White  or 
brownish;  taste 
coolingi 


OXALATES  AND  MELLITATE. 


Whewellite, 


Huroboldtite, 


Mellite  (Honey 
stone), 


Oxalate  of  Ca. 


Hydrated  Ferrous 
Oxalate, 


C" 
AU^Os 

4  l8HaO. 


V.L.  Brownish- 
white, 

R.L.  Yellow.    Oc- 
curs in  plates  or 
in  fibrous  concre- 
tions, 


R.  or  V.  L.  Honey- 
yellow  or  reddish, 
usually  transpa- 
rent. 


1-5 


20 


25 
20 


2-5 


220 


193 


163 
2-3 


1.60 


NoTB.— In  all  the  foregoing  formulse  the  oxygen  may  obviously  be  imitod^  and  the  simple  atomic  ratios 
ezpTMsed  in  the  usual  manner,  as  shown  in  the  case  of  Caldte  and  m  that  of  Nitre. 


Professor  Hull  on  the  Coal'Fields  of  EnglmuL         14l 


XV. — Oti  the  Extension  of  the  Coal^Melds  of  England  under 
the  Newer  FormationSy  being  the  Abstract  of  a  Lecture  de- 
livered on  the  IQth  April,  1871,  by  Professor  EdwarhHull, 
M.  A.,  F.  E.  S.,  F.  G.  8. 

The  lecturer  commenced  by  tracing  oat  tbe  limits  of  the  area  in 
Britain  over  which  the  Coal-measures  had  originally  been  deposited. 
It  was  shown  that  throughout  the  Coal  period  there  existed  in  Eng- 
land a  ridge  of  the  older  rocks,  stretching  across  the  country  from 
Shropshire  and  Herefordshire  in  the  West,  to  the  Eastern  Counties. 
This  zidge  separated  the  Coal-measures  into  two  large  areas; — one 
to  the  south  of  the  ridge  (or  barrier)  covering  the  greater  part  of 
the  South  of  England  and  Wales,  and  connected  with  the  Coal-formation 
of  France  and  Belgium ;  the  other  to  the  north  of  the  ridge  (or  barrier) 
covering  the  whole  of  the  North  of  England  and  Wales,  with  the 
exception  of  the  higher  eminences  of  North  Wales,  the  Lake  District, 
and  (probably)  the  South  of  Scotland. 

It  was  then  shown  that,  at  the  close  of  the  Carboniferous  period, 
the  strata  were  thrown  into  a  series  of  folds,  with  axes  ranging  east 
and  west,  as  well  in  the  South  of  England  as  in  the  North.  These  dis- 
turbances of  the  strata  were  accompanied  by  enormous  denudation  of 
materials  in  certain  districts  of  Lancashire  and  Yorkshire  in  the  North, 
and  Somerset  in  the  South. 

At  the  close  of  the  Permian  period  the  Carboniferous  and  Permian 
formations  were  thrown  into  a  series  of  folds  along  axes  ranging  north 
and  south ;  in  other  words,  at  right-angles  to  those  of  the  preceding 
period.  These  disturbances  were  also  accompanied  and  followed  by 
great  denudation  of  the  strata  over  the  upraised  portions,  so  that 
the  Coal-formation,  owing  to  the  intersection  of  these  two  systems  of 
axes,  and  the  concomitant  denudation,  has  been  shaped  into  a  series  of 
''  basins,"  of  greater  or  less  extent,  over  the  whole  British  area. 

Over  the  Carboniferous  and  Permian  formations  thus  arranged      e 
Trassic  strata  were  deposited,  attaining  their  maximum  developm 
towards  the  North- West  of  England,  and  thinning  away  towards  the 
South-East. 

The  Lecturer  concluded  by  pointing  out  tho  probable  limits  of  the 
Coal-measures  in  the  Eastern  and  Southern  Counties,  and  by  express- 
ing an  opinion  that  the  Coal-resources  of  Britain  were  very  far  from 
verging  upon  exhaustion. 
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Geseniiu  (William,  .  •  .),  A  Hebrew  and  English  Lexicon  of 
the  Old  Testament,  including  Biblical  Chaldee.  Translated 
from  the  Latin  ...  by  Edward  Robimon,  D.  D.,  .  .  .  a  new 
Edition  .  .  .  Svo.     London:  1844 

Graglia  (C),  .  .  .  Pocket  Dictionary  of  the  Italian  and  English 
Languages  .  .  .  and  .  .  .  Elementary  Italian  Grammar  [Fif- 
teenth Edition].  12mo.     London  :  8.  a.  [1829] 

Greene  (the  Rev.  Henry  .  .  .),  Man  :  a  Story  of  Light  and  Dark- 
ness .  .  .  8yo.     London:  1866 

Heineiue  (D.  Theodor,  .  .  .)i  Theoretische — ^praktische  Deutsche 
Sprachlehre  .   .   .  Yierzelmte,   durchweg   verberserte  Auflaga 

8vo.     Berlin,  1846 
Tab  Authob. 

Hihemieufy  How  is  Ireland  to  be  Regenerated  ?  or,  State  Education, 
ver»w  Ecclesiastical.  8yo.     Omagh  :  1 870 

The  Ret.  W.  G.  Cabboll,  A.  M.,  St.  Bbide's,  Dublin. 

Hinds  (Samuel,  D.  D.  (late  Lord  Bishop  of  Norwich,),),  a  Reply  to 
the  question,  ''  Shall  I  seek  Ordination  in  the  Church  of  Eng- 
land?" 12mo.     Ramsgate.  1871 

CoLosEL  W.  R.  Halidat,  Inspectob-Gei^ebal,  Hythe. 

'OMHPOY  IAIA2.     ITomerillias.  2  volL     Glasgua  1741 

IToratii  Flacei  (Q.),  quae  supersunt,  recensuit  et  notulis  instruxit. 
Gilbertus  Wakefield^  A.  B.,  .  .  . 
Volumen  Prius,  Carmina  complectens. 
Yolumen  Posterius,  Satiras  et  Epistolas  complectens. 

12mo.     Londini:  1794 

Horaiii  Flacei  (Q.).  Opera  Omnia— ex  recensione  John  Ghristiani 
Jahn.     Editio  sexta  emendatior.      Curayit  Theodor  Schmid  .  .  . 

8yo.     Lipsiae  1861 
The  Authob. 

Hutton  (Henry  Dix),  Religion  of  Humanity: . . .  Europe's  Need  and 
England's  Duty.  .  ,  .  8vo.     London  :  1870 
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The  Industbial  Kussuir,  Melboubne. 

Industrial  Progress  of  New  South  Wales  :  being  a  Beport  of  the 
Intercolonial  Exhibition  of  1870,  at  Sidney  ; .  .  • 

8vo.     Sydney  :  1871 

Colonel  W.  B.  HalidaTi  Inspector-Oeneeal,  Htthe. 

Jelf  (William  Edward,  B.  D., .  .  .  )•  ^  Grammar  of  the  Greek 
Language,  chiefly  from  the  German  of  Baphael  JKuhner,  Second 
Edition. 

VoL    I. — Accidence. 

VoLIl — Syntax.  8vo.     Oxford  :IS51 

The  Authob. 

Jencken  (Ferdinand  E.,  M.  D.,  M.  B.  C.  P.).  Vaccination  impar- 
tially reviewed  .  .  .  8to.    London:  1868 

The  Authob. 

Jencken  (Ferdinand  E.,  M.  D.,  M.  B.  C.  P.,  Lend.).  The  Cholera:  its 
Origin,  Idiosyncrasy,  and  Treatment  8yo.     London:  1867 

Colonel  "W.  B.  Halidat,  Inspectob-General,  Htthe. 

Juny  (Johann  Heinrich,  genannt  Stilling),  Lebensgeschicte,  .  .  . 
Neue  YoUstandige  Ausgabe  • . .  .  16mo.     Stuttgart:  1843 

KAINH  AIA0HKH.  Novum  Testamentum^  in  quo  Tum  selecti 
versiculi  1900,  quibus  omnes  Novi  Testamenti  voces  continentur, 
asteriscis  notantur;  Tum  omnes  &  singalse  voces,  semel  vel 
ssepius  occurrentes,  pecuHari  nota  distinguuntur,  auctore 
Johanne  J>tM(^,  Professore.  8vo.     Amstelaedami,  \69S 

The  Axtthob. 

Kirby  (W.  F.),  Ed-Dimiryaht.  An  Oriental  Bomance  :  and  other 
Poems  .  •  •  8vo.     London  :  1867 

Colonel  W.  A.  Halidat,  Inspectob-Genebal,  Htthe. 

Kiito  (John,  •  •  •  ),  Palestine :  The  Bible  History  of  the  Holy 
Land.  .  .  •  4to.     London:  1841 

Kitto  (John,  •  .  .),  Palestine :  The  Physical  Gfeography  and  Natu- 
ral History  of  the  Holy  Land  .  .  .  4to.     London:  1841 

Lahbe  (Philippi,  Biturici,  Soc.  Jesu  Sacerdotis)  .  .  .  Eniditae 
Pronuntiationis  Catholici  Indices  .  .  .  Ab  Edwardo  Leedes  olim 
recogniti  et  aucti ;  .  .  ,  8vo.    Londini:  1796 

Legendre  (A.  M.,  .  •  .),  Essai  sor  la  Th6orie  des  Nombres ;  seconde 
Edition.  4to.     Paris,  1805 

Supplement,  „     1816 

Second  Supplement,  ,,     1825 

Leopold  (Dr.  E.  F.),  Lexcion  Grseco-Latinum  Manuale  .  .  .  Altera 
Editio  .  .  .  16mo.     Lipsia  1852 

Lessing'e  (Gotth.  Ephraim)  Gedichte. 
Erster  Theil. 
Zweiter  Theil. 

Neuste  Auflage.  16mo.      JFien  1816 
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GOLOVSL  W.  A.  HaLTDAT,  iMSPECTOR-OEITEBALy  HtTHB. 

Lueretii  Can  (Titi)  de  Eerom  Natura  libri  sex.  £x  editione 
Thome  Creech,  8yo.  Glasffua,  1749 

The  Author. 

Maguire  (Joaeph,  Archi,  IL  B.  D.  S*,  .  •  .),  Healthy  Dwellingfl 
for  Labourers,  Artizans,  and  the  Middle  Classes,  •  •  .  Paper 
read  at  •  .  •  The  Eoyal  Dublin  Society,  on  the  18th  March, 
1867.  8vo.    Ihiblin:  1867 

CoLovEL  W.  B.  Haudat,  Inspbctoh-Qensbai.,  Htthe. 

Manual  of  Mathematical  Tables,  by  the  Bev.  Joseph  A.  Oalbraith, 

M.  A ;  andtheBev.SamuelJIat^A^on,  M.A.,F.B.S., .  .  . 

8yo.    London:  1860 

The  AuTHOB. 

Mapother  (£.  D.,  M.  D.,  •  •  .)«  Animal  Physiology.  TQleig^s 
School  Series,']  24to.    London  1871 

Colonel  W.  B.  Haliday,  Insfectob-Geiteral,  Htthe. 

Maeckeroni  (JL\  Oeometrie  du  Ck)mpa8;  ouvrage  traduit  de  Pita- 
lien  par  A.  M.  Carette^  Officier  du  Genie. 

8vo.     a  Paris,  An.  VI.  (1798) 

Mathematics,    YoL  I.  .  .  •  [Library  of  Useful  Knowledge.] 

8vo.    London:  1847 

The  Ikdubtbial  Musetm,  Melbouenb. 

Mdboume,  Industrial  and  Technological  Museum. — ^Lectures  de« 
livered  in  •  •  .  ,  the  Museum  during  the  Spring  Session  of 
1870.  .  .  8vo.    Melbourne:  1871 

CoLOHEL  W.  B.  Haliday,  Inspbctob-Genebal,  Htthe. 

MUner  (the  late  Bey.  Joseph,  A.  M.),  The  History  of  the  Church 
of  Christ  •  •  .  with  Additions  and  Corrections  by  the  Bev. 
Isaac  Milner,  D.  D.,  F.  B.  S.,  Dean  of  Carlisle,  and  President  of 
Queen's  College,  Cambridge.     A  new  edition. 

5  YoU.   8yo.     London  :  1819 

Monge  (G.),  Geometric  Descriptive ;  cinqui^me  Edition ;  augment^e 
d'nne  Th^orie  des  Ombres  et  de  la  Perspective,  extraite  des 
papiers  de  I'auteur,  par  M.  Brisson,  .  .  .        4to.     Paris,  1827 

Noehden  (George  Henry,  Ph.  D.,  LL.D.  ...  A  Grammar  of  the 
Gennan  Language.    Fifth  edition.  12mo.    London  :  1826 

Nunn  (Bichard,  Esq.,  AssistantBarrister  for  the  County  of  Tyrone), 
and  John  Edward  Wahh,  Esq.,  Barrister-at-Law,  The  Powers 
and  Duties  of  Justices  of  the  Peace  in  Ireland,  and  of  Con- 
stables .  .  .  Second  edition  ...  In  two  volumes. 

8vo.    Dublin:  1844 

The  Authob. 

(^Dwyer  (Michael  John,  Esq.),  The  Soldiers'  Marriages.  A 
Musical  Drama  .  .  .  8vo.    Dublin :  1861 
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Colonel  W.  R.  Halidat,  Ikspector-Gbnesal,  Htthe. 

Ovtdius  Naso  (P.).     £z  recognitione  Rudolplii  Merkeliu 
Tom.  II.  Metamorphoses.  dvo.     Lipnat,  1865 

P(w<?a/ (Blaise),  Penseesde.  32mo.     Pam,  1823 

Pascal  (B.),  Les  ProvincialeSf  ou  Lettres  de  Louis  de  Mon talis. 
Deux  Tomes.  18mo.     Part«,  1815 

Penn  (Granville,  Esq.),  A  Comparative  Estimate  of  the  Mineral  and 
Mosaical  Geologies.  8vo.     London :  1822 

Supplement.  .  .  8vo.     London:  1823 

Peteradorff  (Charles,  Serjeant- at- Law) ;  assisted  by  Charles  W. 
Woodf  Esq.,  and  Walker  Marshall,  Esq.,  Barrister-at-Law,  a  con- 
cise, Practical  Abridgment  of  the  Common  and  Statute  Law.  . 
Second  edition,  .  .  YoL  I.  Svo.     London:  1861 

Pirn  (Jonathan),  The  Condition  and  Prospects  of  Ireland.  .  . 

8vo.     Dublin,  1848 

Pisani  (Madame  [Marian]  .  .),  The  Convent  and  the  Harem. 

In  three  volumes.  8vo.     London:  1851 

Plinii  Caecili  Secundi  (0.),  Epistularum  libri  novem  •  .  recog- 
novit  Henricus  ^t7.  8vo.     Lipsiae  1853 

Poor  Law  Unions  and  Electoral  Divisions  in  Ireland,  .  .  List  of 
the  Marriage  Registrar's  Districts,  .  •  compiled  .  .  by  Arthur 
i/oord,  Esq.,  .  .  8vo.     Dublin:  1847 

Fkoh  the  Authos, 

Protestant  Celt  (A),  Irish  Nationality  in  1870.  Second  edition, 
with  a  commentary  on  the  ''  Home  Kule  Movement'*  .  . 

8vo.     Dublin:   1870 

George  Johnstone  Stoney,  Esq.,  Secretaby,  Queen's  Fniversitt. 

Queen^s  University  Calendar ,  1867.  Svo.   Dublin  :  1867 

M  II  M         1868.  Svo.  „        1868 

„  „  1869.  8vo.  „        1868 

,.  „  „         1870.  8vo.  „        1869 

„  „  „         1871.  Svo.  „        1870 

Colonel  TV.  E.  Haltday,  Inspector-General,  Hythe. 

Quintiliani  (M.  Fabii)  De  Institutione  Oratorii  libri  XII.    .   . 
Editio  stereotype.  Tomi  l-ll.     Lipsiae  1829 

Recueil  des  Pikces  de  Theatre,  .  .  lues  par  M.  Le  Texier  en  sa 
Maison,  Lisle-street,  Leicester- Fields,  8vo. 

Tome  I.,  a  Londres :  1 799 

Tomes  II.,  III.,  IV.,  „         1785 

„      v.,  VL,  „  1786 

TomeVIL,  „         1787 

Beiff  (Charles  Philip).     English  Eussian  Grammar,  ...  for   the 

use  of  Englishmen  .  .  .  Second  Edition,  completely  remodelled. 

8vo.     Carlsruhe.  1863 
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M.  RlXATCHBFFy  LB  DiSECTEUB  DE  l'ObSEBYATOIBS  CeHT&AL  PhTSIQTTB  SB 

JEtussiE. 
Reptrtortum  far  Meteorologies  herausgegeben  Ton  der  Kaiserlichen 
Akademie  der  Wissenschaften,  redigert  von  Dr.  Heinrich  Wild^ .  .  • 
Band  I.     4to  Sanktpeterhyrge         . 

Edwabd  CiJBBOBir,  B.  L  A. 

Report  (First  Annual),  of  the  G^logical  Survey  of  Indiana,  made 
during  .  .  .  1869,  by£.  T.  Coo?,  State  GcologiBt,  assisted  by  Pro£ 
Frank  H.  Bradley,  Dr.  Rufus  Raymond^  and  Dr.  G.  M.  Levette. 
[with  eaee  of  Four  Mape]  8vo.     Indianopolis :  1869 

CoLoiTEL  W.  R.  TTaltday,  Ixspectob-General,  Htthb. 

Reunumt  (Alfred  von)  Geschihte  der  Stadt  Bom.     Erster  Band. 

8vo.    Berlin,  1867 

Thi  Authob. 

Reynolds  (J.  Emerson,  .  •  . ,  Analyst  to  the  Boyal  Dublin  Sooiety), 
Besearch  on  a  New  Group  of  Colloid  Bodies,  containing  Mercury, 
and  .  .  .  Fatty  Ketones.  [From  the  Proceedings  of  the  Boyal 
Society,  No.  128,  1871].  8.1.  t.a, 

CoLOKEL  W.  B.  Halibat,  Ikspeciob-Genebal,  Htthe. 

Riddle  (Bev.  J.  £.,  M.  A.,  .  .  .),  A  Diamond  Latin-English  Dic- 
tionary: •  .  .  New  Edition.  16mo.     London:  1859 

Riddle  (the  Bev.  Joseph  Esmond,  M.  A.,  .  .  .)  and  the  Bev. 
Thomas  Kerchever  Arnold,  M.  A.,  .  .  .,  A  copious  and  Critical 
English-Latin  Lexicon,  founded  on  the  German-Latin  Dictionary 
of  Dr.  Charles  Ernest  Georges,  8vo.     London  :  1847 

SehiUer  (Friedrick's  von)  Sammtliche  Werke. 
Yollstandige  ausgabe  in  einer  Bande. 
Erster  Theil. 
Zweiter  Theil. 
Dritter  Theil.  8vo.     Bdag,  \S30 

Sehleuiner  (Job.   Friedar.)     Lexicon  Greeco-Latinum  in  Novum 
Testamentum.    In  compendium  redegit  Joannes  Cory,  LL.  D. 
Pars  Prima.  [A — K.], 
Pars  Secunda.  [A — 11.]  8vo.     London  1826 

Mb.  Hugh  James  Fekitell. 

Sh^herd  (the  late  Bev.  Samuel,  Bector  ...  of  the  .  .  •  Parishes 
of  Celbridge  and  Straffan  ...  of  Timahoe,  BallymackwilUam 
and  Donadea;  .  .  .),  The  Poetical  Works  of. 

8vo.     Dublin:  1790 

To  Chief  SECREXABr's  Office^  Adelaide,  Soctth  Atjstbalia. 

South  Australia.     Blue  Book  for  the  year  1 869. 

Folio.     Adelaide:  1870 

Statistical  Register  of  South  Australia  for  1869. 

.  .  Folio.     Adelaide:   1870 

TOL.  VI. — KO.  I.  X 
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Thb  Bboistrab-Gehbrax*8  Omcs,  WELUNeTON,  "New  Zealaih). 

Statistics  of  New  Zealand  for  1869.     Compiled  from  Official  Ee- 
cords.  Folio.      Wellington:  1870 

Colonel  W.  R.  Kalida.t,  Inspector-General,  Htths. 

Stemhagen^s :  Der  kleine  Dane,  fur  Lehrer  und  Lemende,  .  .  . 
Tweite  aaflage,    vielfach    Termehrt  und  Terbessert  yon  dem 
Banen  Le  Petit,  Dr.  12mo.     Hamburg,  1844 

Taie  (William),  The  Counting- House  Guide  to  the  Higher  Branches 
of  Calculations.     Part  the  First.     Part  the  Second. 

12mo.    London:  1844 

Terentii  Afri  (Publii)  Comoediae  Bex,  ex  editione  TFesterhovania  Re- 
censita.  .  .  8vo.     Olasgua :  1742 

Theater  von  Gotth  Ephraim  Lessing,    Neuste  auflage.     6  toU. 

16mo.      TTien  1817 

Tholuck  (Dr.  A.,  .  .^,  Commentator  zum  Evangelic  Johannis,  .  . 
Fiinfte  umgearbeitete  auflage.  8yo.     Hamburg,  1837 

Tholuck  (Dr.  A.,  .  .),  Das  Alte  Testament  im  Neuen  Testament  .  . 
Neue  Attsarbeitung.    Dritte  auflage.  8vo.     Hamburg,  1849 

Dr.  F.  £.  Jencxen. 

Tomkins  (Frederick  J,,  Esq.,  M.  A.,  D.  C  L.,  .  .),  and  Henry  D. 
Jenchen,  Esq.,  Barrister-at-Law.  .  .  A  ^Compendium  of  the 
Modern  Roman  Law,  founded  on  the  Treatises  of  Puchta,  Von 
Vangerou,  Arndts,  Franz  MoekUr,  and  the  Corpus  Juris  Civilis, 

870.     London:  1870 

The  Colonial  Museitm,  Welunoton,  New  Zealand. 

Transactions  and  Proceedings  of  the  New  Zealand  Institute,  1 870 
Vol.  III.  Edited  and  Published  ...  by  James  Hector,  M.  D., 
F.  R.  8.  8vo.     Wellington,  [1871] 

The  Attthoe. 

Traquair  (Ramsay  H.,  M.  D.,  F.  R.  G.  8.  L,  .  .  .),  On  Griffithides 
Mucronatus.  [Read  before  the  Royal  Geological  Society  of  Ire- 
land, in  December,  1869.]  8vo.     s.  I.,  s,  a. 

Traquair  (Ramsay  H.,  M.D.,  F.  R.G.  S.  I.,  .  .  ,),  Notes  on  Cala- 
moichthys  Calabaricus  (J.  A.  8mith).  [Read  before  the  Royal 
Geological  Society  of  Ireland,  June  8,  1870.]       8vo.     s.  I,,  t.  a. 

Traquair  (Ramsay  H.,  M.  D.,  Edin.-,  .  .  .),  On  the  Cranial  Osteo- 
logy of  Polypterus.  [Read  before  Section  D.  of  the  British 
Association,  at  Liverpool,  September  20,  1870.] 

[From  the  Journal  of  Anatomy  and  Physiology.  Vol.  V., 
pp.  166-  to  183.] 
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Colonel  W.  B.  Halidat,  LfSPEcroB-OBirBBAL,  Hythe. 

Walker  (J.,  .•-.)»  A  Khyming  Dictionary;  .  .  •  the  English 
Language  .  .  .  arranged  according  to  its  Tebudtatiokb.  .  .  . 
A  New  Edition.  12mo.     London:  1836 

Wilherforce  (William),  The  Life  of.  By  his  Sons,  Bobert  Isaac 
WiU>erforee,  M.  A.,  Yicar  of  East  Farleigh,  .  .  .  and  Samuel 
WiUterforeey  M.  A.,  Eector  of  Brighstoue.     In  Five  Volumes. 

8yo.     London:  1838 

Zichokie  (Heinrich),  Des  Schweizerlands  Geschichte  fur  das  Schwei- 
zervolk.  8yo.     Aarau  1834 

Zwhokke  (Heinrich),  Ausgewalte  NoYellen  und  Dichtungen  von, 
Yierte  yoUstandige  Original-anflage.     16  yolL 

8yo.     Aarau  1839 

Zachokle  (Heinrich),  Eine  Selbstschau. 

Erster  Theil :  Das  Schicksal  und  der  Mensch. 
Zweiter  Theil :  Welt-und  Gottanschauung. 

8yo.    Aarau  1843 

Zumpt  (C.  G.,  Dr.),  Lateinische  Grammatik.    Neunte  Ausgabe. 

8vo.     JSerlin.  1*844 

(Signed)  Enw.  Richabds  Pubbfox  Gollbs, 

Librarian. 
Sept,  30,  1871. 


BOTANIC  GARDEN. 


His  Excbllbnct  Sib  John  Young,  Governor- General  of  Canada,  Go- 
vemment  Souse,  Ottawa : — 95  packages  of  Seeds. 

Janes  0.  Bell,  Esq.,  21,  Suffolk-street: — Package  of  Seeds  from  New 
Zealand. 

J.  D.HooKBB,  M.  D.,  C.B.,  Director,  Royal  Gardens,  Kew:^21  new 
and  yery  yaluable  Plants. 

M£S8Efi.y BITCH,  Royal  Exotic  Nursery,  Kiny*s-road,  Chelsea :— 30  new 
and  yaluable  Plants. 

Da.  Wilson,  Westhwry,  Stilloryan: — Large  parcel  of  different  kinds  of 
Orchids  without  names,  or  any  other  information  concerning  them 
{valuable). 

J.  Smith,  Esq.,  Curator,  Botanic  Garden,  Kew: — Cuttings  of  15  kinds 
Mesembryanthemum  and  Plant  of  Ouyiranda  fenestralis. 

Mias  Anne  Pbttigbbw,  24,  MontpeUier'hill : — Plant  of  *'  Loquat." 

Jua»  M*Nab,  Esq.,  Royal  Botanic  Garden,  Edinburgh  t-^lb  kinds  of 
rare  Plants. 
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Max  LsiCHTLnr,  Carhruhe,  Duehy  of  Baden : — 1 6  rare  and  new  kinds 
of  Lilinmsy  with  two  other  kinds  of  bulbs.  (This  is  a  valuable 
donation,  made  under  considerable  difficulties  at  the  present  time.) 

Jaues  Niven,  Esq.,  Curator ^  Botanic  Garden^  Sull: — 97  species  of 
rare  herbaceous  Plants  for  botanical  arrangement. 

Miss  Cabboll,  50,  I^er  Leeson-itreet :--  A.  number  of  large  bulbe  from 
Cape  of  Good  Hope. 

Miss  HAKiLTOir,  Cfreytown,  Nicaragua^  Central  America : — Box  fall  of 
Plants,  Seeds,  and  ornamental  articles  for  Botanical  Museum. 

J.  Ttbbvak,  Esq.,  Curator,  Botanic  Garden,  Liverpool : — 65  species  of 
hardy  herbaceous  Plants,  Ferns,  &c.  Also  an  assortment  of  new 
Bedding-out  Plants,  Pelargoniums,  &c. 

Db.  Schombuboh,  Director,  Botanic  Garden,  Adelaide  \ — 40  kinds  of 
rare  Seeds  from  South  Australia. 

H.  W.  Thompson,  Esq.,  Viceregal  Lodge,  Phcmix  Park : — Large  parcel 
of  mixed  Seeds  from  the  Himalayas. 

Mb,  Ttbbmait,  Botanic  Garden,  Liverpool: — 30  packages  of  Seeds. 

Geitebal  Hobace  Capbon,  Commissioner  of  Agricultural  Department, 
Washington^  U.  S.  America : — 12  packages  of  Seeds  of  rare  Ameri- 
can Trees  and  Shrabs. 

Db.  Wilson,  Finglas : — 12  kinds  Australian  Seeds. 

Db.  Hookeb,  Royal  Gardens^  Kew : — 78  packages  of  Seeds. 

Ret.  J.  E.  Leepe,  Cresswell  Vicarage,  Morpeth : — 18  kinds  of  Cuttings 
of  Willows. 

J.  Ttbehan,  Esq.,  Curator,  Botanic  Garden,  Liverpool: — 20  packages  of 
Seeds. 

Genebal  Capbon,  Commissioner  of  Agricultural  Department,  Wash- 
ington,  U.  8.  America: — A  valuable  selection  of  Seeds,  consisting  of 
40  large  packages  collected  in  America. 

J.  Smith,  Esq.,  Royal  Gardens,  Kew : — Young  Plant  of  Victoria  regia. 

Db.  Gaspbat,  Director^  Botanic  Garden,  Konigslerg  : — 80  packages  of 
Seeds. 

M.  Obtgies,  Inspector,  Botanic  Garden,  Zurich : — 40  kinds  of  Seeds. 

Hebb  Bovche,  Inspector,  Botanic  Garden,  Berlin: — 52  packages  of 
Seeds. 

Miss  Clabk,  4,  Botanic-view,  Glasnevin: — Package  of  Australian 
Seeds. 

Miss  Hamilton,  Greytown,  Nicaragua : — Box  filled  with  Orchidaceous 
Plants,  and  some  Aroidaceous  Plants,  mixed. 

H.  HiLLiEB  Baily,  Esq.,  Geological  Survey  Office,  14,  Hume-street: — 

Parcel  of  Seeds  from  New  Zealand. 
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Gkkksal  Capbon,  Commissumer  of  Agriculture^  Washington^  U,  S. : — 
Large  parcel  containing  14  large  packages  of  Seeds. 

TtAHEBXE  MoGOERiooE,  Esq.,  32,  Southwark-street,  Paddington,  Lon- 
don, W, : — Two  papers  of  rare  Seeds. 

Edwasd  Wilson,  Esq.,  21,  RmielUplace,  Dublin: — One  Kaffir  Neck- 
lace and  two  Kaffir  Bugs,  three  sections  of  Woods  for  Botanic 
Masetim. 

Miss  BiBCH,  7«  Tivoli  Terrace,  Kingitoton: — One  parcel  of  Seeds. 

Db.  Mitelleb,  Director^  Botanic  Garden,  Melbourne^  Australia : — 36 
papers  of  Seeds. 

D.  J.  ScHOMBiTEOK,  DircctoTy  Botanic  Garden,  Adelaide,  Australia  : — 
95  papers  of  Seeds. 

Hebs  WBNDI.ANI),  Director,  Botanic  Garden,  Herrenhausen,  Hano- 
ver : — 27  rare  Plants,  including  Palms  and  Cycads. 

W.  Jameson,  Esq.,  Superintendent  Botanic  Garden,  Saharumpore, 
E.  Indies  : — 2  large  parcels  of  Seeds. 

Keait  Watts,  Esq.,  Commissioner  of  Agricultural  Department, 
Washington,  U.  S. : — 2  parcels  of  Seeds. 

Dr.  Hookeb,  Royal  Gardens^  Kew : — 22  species  of  rare  Plants. 

HsBB  Meteb,  Curator,  Botanic  Gardens,  Carlsruhe,  Duchy  of  Baden : 
— 15  species  of  rare  Plants. 

Here  Max  Leichtun,  Carlsruhe  : — Some  valuable  Bulbs  of  several 
kinds  of  Liliums,  &c. 

Hebe  Obtgies,  Inspector,  Botanic  Garden,  Zurich  : — 60  species  of  rare 
Plants. 

^Yebneb,  Esq.,  Mount  Merrion,  Co,  Dublin  .''—LsLVge  parcel  of  the 

newer  kinds  of  Pelargoniums  and  other  bedding-out  Plants. 

WiLUiK  Wilson  Saundebs,  Esq.,  Hillfield,  Reigate : — ^Selection  of 
Agaves,  Bulbs,  and  Orchids. 

J.  Tbahebne  Mogoebidge,  Esq.,  liaison  Gastaldy,  Mentone,  Alps  Mari' 
times,  France : — 2  parcels  of  Seeds. 

Capt.  Hakilton,  107th  Begt.,  Dum-Dum,  Calcutta : — 7  large  parcels 
of  Seeds. 

Hbbb  Max  Leichtlin,  Carlsruhe,  Baden  : — Parcel  of  hardy  Plants. 

Dr.  Thobnton,  109th  Regt.,  Roorkee,  Central  India : — 9  parcels  of 
Seeds. 

Chables  Ensob,  Esq.,  4,  George* s-place,  Dublin  : — 6  packages  of  Seeds 
from  Japan. 

Dec.  36,  1871.  David  Moobe,  Director. 
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Craworth  Ferguson,  Esq.,  101  Bctggot-street : — ^A  Einged  Snake  {Na- 
trix  torquata),  captured  in  North  Wales. 

Captaik  Doter,  Castleconnor,  Ballina,  County  Mayo  : — A  pair  of 
Shoveller  Ducks  {Spathulea  elypeata),  male  and  female ;  shot  near 
Castleconnor. 

MatobGeobob  Close,  per  Rev.  Maxwell  Close,  Blaekroeh: — Horns 
of  the  Barking  Deer  (Cervultu  aureus),  and  of  the  Beni-Israel  An- 
telope {Neotrayut  saltianui). 

Captain  Cane: — ^A  Dutch  Engraving,  representing  the  capture  of  a 

Chables  Phineas  Riall,  Esq.,  Old  ConnaBtll,  Bray  : — A  pied  variety 
of  the  Norway  Rat  and  an  immature  Jackdaw. 

C.  J.  H.  Tabdt,  Esq.,  AughnamuUen  Rectory,  BaUihay : — A  pied 
Blackbird. 

S.  R.  Fethebston  H.,  Esq.,  JSeeles- street : — A  few  specimens  of  Britiah 
Lepidoptera. 

Captain  Dover,  Castleconnor :— A.  fine  male  Eider  Duck  {SomaUria 
mollissima),  in  nearly  perfect  summer  plumage. 

Sandpobd  Palmeb,  Esq.,  J.  p.,  BaUinlough,  Boserea.'-^A  laree  Cat, 
and  a  female  Wigeon  (Mareea  Penelope). 

Mb,  W.  Williams,  3  Dame-street :— A  fine  specimen  of  Terebratula 
Australis. 

Royal  Zoological  SociExr :— A  young  specimen  of  the  Sandy  Ray. 
{Bata  radula,)  J       j^ 

Pbopessob  E.  p.  Wright,  M.  D.,   5,  HVinity  College:— K  number  of 

marme  ammals  collected  by  himself  in  Sicily. 
W.  Gobbet,  Esq.,  CiM^foco»»if//;— An  Iceland  Falcon  {FaUo  Ulandieus) 

^-  r.S'S  &te^p^^^et,^«^«^-^-  B^'  Skin.  col. 

orheS^'&d!{  f"-*'-<-^«'.  Dublin  ;-A  necklace  ^e 
from  ancScS^  '^'  "^^  ''  P^^  ""^  teaeelated  pavement 

g'^'^^f^^abll'^^^^^  »P«'i»«-  of  the  common 

'"'^''^^^^Tln^lo^-^^^^^^'^i^or^  of  a  Gnn;  Horns 
hats.  '^"'P**'  *nd  of  the  Cape  Buffalo ;  and  two  Malaj 
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L  D£  Teisster  Prevost,  Esq.,  47th  Regiment : — A  collection  of  Butter- 
flies from  Trinidad. 

W.  CoBBET,  Esq.,  Coitleeannell : — A  fine  specimen  of  the  Ealeege 
Pheasant  {Oidlopkasii  melanotua). 

W.  Andrews,  Esq.,  AthUm,  Monkstoum : — A  specimen  of  the  Anchovy^ 
{Engraulie  enerasieholtui)  taken  in  Dingle  Bay,  this  heing  the  first 
known  instance  of  its  occurrence  in  Ireland. 

CiJPTAiH  DoTER,  Keewiek :  —A  fine  specimen  of  Zaphrentis  eylin- 
driea^  and  other  Carhoniferous  Fossils,  from  Ballisodare,  Sligo. 

G.  B.  Crotch,  Esq.,  Uhiversity  Library^  Cambridge : — A  number  of 
rare  British  Coleoptera. 

J.  BucHAiTAM  White,  M.  D.,  Perth  : — Specimens  of  British  Insects  of 
TariouB  orders. 

Bbgikalb  Ctjsace,  Esq.,  Euby  RicUl^  Monhtown: — A  specimen  of 
NereilepoB  fueata^  taken  in  Dublin  Bay. 

LiznT.-CoL.  Maouire  : — A  beautiiul  carved  model  of  a  Chinese  Joss- 
house  from  Amoy  (deposited). 

Lord  Castlerosse,  Killamey: — A  fine  specimen  of  the  Red  Deer  ( Cervus 
eUtphtU),  shot  near  Killamey. 

The  Bey.  B.  J.  Clarke,  Lisavalley  Rectory,  Bamaderg : — ^Five  speci- 
mens of  native  Birds,  stuffed. 

Sir  Victor  Brooke,  Bart.,  D.  L.,  Brookeharough,  Co,  Fermanagh : — A 
nomber  of  Birds'  Skins  collected  in  Italy. 

C.  Flbhivg,  Esq.,  M.  D.,  6,  Merrion-equare  : — A  Virginian  Nightin- 
gale {Cardinalie  Virginianus). 

Captain  Barton,  B.  N.,  Stone  Simse,  Donnybrook : — A  Lizard  and  two 
Beetles  from  the  Cape  of  Good  Hope. 

E.  TsMFLETON,  Esq.,  M.  D.,  JSibemian  School : — A  series  of  native 
Spiders  preserved  in  spirits. 

CiPiAiN  Boxer,  B.  N.  : — A  white  variety  of  the  Common  Puffin. 

T.  K'Mahon,  Esq.,  4,  Clarinda  Park,  Kingston: — An  Indian  Knife. 

Earl  ov  Enniskillen,  Florence  Court : — A  nest  of  the  Feepa  Britannica, 

Colonel  Sra  A*  P.  Phayrb,  K.  S.  I. : — The  Heads  and  Horns  of  several 
species  of  Deer,  Antelopes,  Ibex,  and  Mountain  Sheep,  from  Cash- 
mere. 

BoBERT  Warren,  Esq.,  Jun.,  Moyview,  Ballina : — A  fine  specimen  of 
the  Eider  Duck  shot  near  Killala ;  a  number  of  Twites,  and  a  Grey 
Plover. 

Sandford  Palmer,  Esq. : — A  very  fine  Head  and  Horns  of  the  domestic 
Goat  Capra  hircus. 

H.  M.  Anderson,  Esq.,  Natal : — A  fine  specimen  of  the  nest  of  a  Trap- 
door Spider,  and  of  the  Spider  itself. 
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WnxiAK  AiiiDB£Ws,  Eaq.,  A$ton^  Monhtoum,  Co,  Dublin : — An  incom* 
plete  Skeleton  ofZiphius  Sowerbiensis,  which  had  been  etranded  in 
Brandon  Bay,  Co.  Kerry,  this  being  the  second  specimen  taken  in 
Ireland. 

G0I4OKEL  Aston,  8,  Portland  Place,  Bath: — ^A  few  Shells  collected  by 
himself  at  Kalk  Bay,  Cape  of  Good  Hope. 

Ret.  E.  Tardy,  J.  P.,  Aughnamvllen  Beetoryy  Ballibay : — A  Grey  Phal- 
arope,  shot  at  Aughnamullen,  Co.  Monaghan,  on  October  20,  1870. 

Sir  Richard  Griffith,  Bart,,  Y.  P.,  R.  D.  S.,  FitzwiUiam-plaee : — 
A  series  of  Carboniferous  Fossils,  collected  under  his  direction 
in  Ireland. 

Miss  O'Brtbn  : — A  small  collection  of  Echinodermata,  from  the  coast  of 
Glare,  including  Luidia-Savigniif  Ooniaster-Phrygianus^  &c. 

Dr.  Beattt,  62,  Lower Mount-itreet : — A  Sand  Grouse,  Pteroeles  alchat^, 
from  India. 

Captain  Doyer,  Castleeonnor,  BaUina : — The  skull  of  a  Grampus  (  Orea 
gladiator),  killed  in  the  estuary  of  the  Moy,  and  some  Turnstones 
\Strep8ilas  interpres),  and  purple  Sandpipers  {lyinga  maritima),  in 
an  interesting  condition  of  plumage. 

William  Andrews,  Esq.,  Monkstown  : — Four  specimens  of  the  very 
rare  fish,  TridiiurtM  Upturus^  collected  in  Brandon  Bay,  Go.  Kerry. 

G.  R.  Crotch,  Esq.,  University  Library,  Cambridge: — Some  foreign 
Beetles  belonging  to  the  family  Coccinellida. 

G.  E.  S.  Masst  Dawson,  Esq.,  Ballinacourte,  Tipperary  (through 
Phineas  Riall,  Esq.)  : — A  very  fine  specimen  of  the  American 
Goshawk  {Astur  atrieapillus),  shot  at  BaUinacourte,  Co.  Tipperary, 
this  being  the  first  instance  of  its  occurrence  in  Ireland. 

Here  Professor  Dr.  Japetfs  Steenstritp,  University,  JTobenjavn, 
Denmark : — A  plaster  cast  of  the  skull  of  the  Dodo  {Didus  in^tus), 

Edward  Waller,  Aughnatloy,  Co,  Tyrone : — Some  specimens  of  the 
rare  land  shell,  Aemefusca, 

Captain  Needhau,  Westwood,  Cahireiveen : — Various  Ethnological  and 
Natural  History  specimens,  collected  by  himself  in  India,  Egypt, 
and  other  countries. 

Captain  Dover,  Castleeonnor,  Ballina  : — Several  Sanderlings  (  Calidris 
arenaria)^  and  Purple  Sandpipers  (TVin^a  maritima) ;  also  some  speci- 
mens of  the  Brown  Trout  taken  in  saltwater  at  Ballisodare,  and  a 
Sea  Trout,  Salmo  cambricus. 

W.  W.  MccGttire,  Esq.,  Clonea  House,  Dungarvan  : — A  fine  specimen 
of  the  Ruddy  Shieldrake  (Tadomarutila),  shot  near  Clonea  House, 
Waterford. 
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Fbofusor  W.  T.  Btsb,  Boyal  ColUg$  of  Science : — A  small  collection 
of  Oolitic  Fossils. 

SntYicTOB  Bbooxe,  Bart,  Colehrooke^  Brooheh<^o^  Fermanagjk: — An 
immature  specimen  of  Bewick's  Swan  (  Cygnus  Bewiekii), 

A.  Basil  Bbookb,  Esq.,  Colehrooke : — A  fine  adnlt  specimen  of  the 
Grey-le^ed  goose  {Aneerfertu)^  shot  on  the  Murrough  of  Wicklow. 

A.  Lkttk  Adams,  M.  D.,  Suryeon-Majer  22ndBegiment : — A  specimen 
of  the  Silyery  Hair-tail  TViehiurus  lepturus^  taken  at  Kinsale,  being 
the  first  captnred  in  Ireland. 

H.  Blos  Xhox,  Esq.,  J.  P.,  Dalkey : — Some  specimens  of  the  Green- 
land Boll-head  {fiottue  groenlandieus)^  taken  in  Dublin  Bay. 

JoHX  O'NxiL,  Esq.,  19,  Bywater-etreet,  Chdeea : — ^A  coat  made  of 
Birds'  Skms,  from  Port  Clarence. 

Savj>70sd  Paijceb,  Esq.,  BaUinlouyhy  Botcrea : — ^A  specimen  of  the 
Snake  Eat  (Jlfua  teetorum)^  taken  at  Ballinlough. 

Thomas  £.  Bbattt,  M.D.,  Mount-street: — ^A  stufibd  Peacock  from 
India. 

H.  Eblsall,  Esq.,  23,  Wdtham-terrace^  Blackroek :— A  few  Birds'  Eggs 
from  Trmidad. 

A.R  M'CLiirrocK,  M.  D.,  21,  lierrion'Square  :^A  Bat  {PhyllostQfna\ 
from  Demerara. 

Miss  Whttlkt,  15,  Sarrington-street : — An  Ammonite,  and  a  Clay 
Nodule  from  the  Lias  formation. 

WiuJAx  A.  BiALL,  Esq.,  Royal  Artillery^  Old  Conna  Sill : — A  Merlin 
{Falco  c6salon\  shot  on  the  Sugar-loaf  Mountain,  Wicklow. 

Mbsl  MnrcHnr: — ^A  black-backed  Qull  (Zarus  dominicantts),  and  a  Stilt 
Plover,  from  New  Zealand. 

Jiios  RoTSTOM,  Esq.,  AtMone : — Two  Eggs  of  the  red-breasted  Mer- 
ganser  ;  one  Egg  of  the  Little  Grebe,  from  Lough  Bee;  and  a  Great 
Northern  Diver. 

E.  P.  WiuJAXS,  Esq.,  Dame'Street : — A  Gosling  of  the  Ashy-headed 
Goose  {CMo^haya poliocephala). 

A.  P.  Allen,  Esq.  9,  Lower  Sherrard-street : — A  piece  of  native- 
manufactured  Matting,  from  the  Islands  of  Marquesas. 

HsNET  WooDWASD,  Esq.,  British  Museum : — ^A  cast  of  Astropeeten 
Cotiswoldia. 

J.  G.  BoBERTSoir,  Esq.,  Prior*s  Orchard^  Kilkenny : — ^Fifby  Birds'  Skins 
from  various  lo^oiities,  and  a  few  other  specimens  of  Natural 
History. 

William  Talbot,  Esq.,  Tarhert^  Kerry : — ^A  few  indigenous  Zepidcp- 
tera  taken  near  Tarbert 

R.  D.  HiMB,  Esq.,  Bengal  Civil  Service : — Twenty -nine  Birds'  Skins 
frt>m  India. 

VOL.  VI. — wo.  I.  T 
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BoBERT  Wi^BBBM,  Esq.,  Jun.,  Moyview,  BaUinai — Five  Bpecimens  of 
the  Eedshank,  Totanus  ealidris. 

Sim  FiuKcis  Brabt,  Bart. — A  Neptune's  Cap  Sponge  {Baphoplun-a 
patera). 

Mr.  T.  S.  Wbioht,  78,  Lower  Mount-etreet : — Three  Dresses  made  firom 
the  bark  of  a  tree  called  **  Tappa/'  and  worn  by  the  natives  of  the 
Fiji  Islands ;  also  two  Fans  made  from  the  leaves  of  the  Cocoa-i^at 
Pahn. 

Maurice  Fitzo£Rai.d,  Esq.,  The  Palace^  JSHllaloe : — Specimens  of  Bora- 
cite,  Borochloride  of  Magnesium,  firom  Liineberg,  Kanover. 

Db.  B.  Tehplbton,  Boyal  Military  School: — A  few  Beptiles  and  Fish 
from  Ceylon. 

J.  K.  MiLLKEB,  Esq.,  Blaehroek : — ^A  short-eared  Owl. 

Miss  C.  H.  Stephens,  4,  Blackhall-plaee : — A  Cuttle-fish. 

BoBERT  H.  Scott,  Esq.,  F.  B.  S.,  Meteorological  Survey : — Specimen  of 
Meteoric  Iron  from  a  large  block  weighing  25  tons,  brought  from 
Ovifak,  Disco  Island,  Greenland,  by  Professor  A  E.  Nordenskjold; 
also  a  specimen  of  SIryokonite  from  the  inland  Ice  of  Greenland,  30 
miles  from  the  edge,  and  2000  feet  above  the  sea,  brought  home  by 
Professor  A.  E.  Nordenskjold. 

B.  B.  Labbet,  Esq.,  Didebury^  Manchester : — Two  bottles  containing 
Insects  preserved  in  spirit,  and  a  few  foreign  Lepidoptera. 

B.  S.  Feathebstov  Haugh,  Esq.,  1 7,  JEcclei^street : — A  Snow  Bunting 
shot  at  Glenmore,  near  Crossmolina,  Mayo,  on  the  30th  September, 
1871. 

G.  Williams,  Esq.,  5,  Charleston^road,  JRathmines : — A  Sea-snake, 
Felamis  bicolor,  captured  in  the  Indian  Ocean  200  miles  firom 
land. 

Bagot  Blood,  Esq.,  38,  JFellinyton-road  : — Skin  of  Man-eating  Tiger; 
a  Lynx  and  a  small  Wild  Cat ;  Skull  of  Indian  Black  Bear ;  a 
large  Hombill;  an  immature  Lammergeyer,  &c.,  all  firom  India. 

C.  Stephen  Votset,  Ringeend : — A  fine  specimen  of  the  Stony  Folia- 
ceous  Coral,  JEschara  foliacea,  from  Einsale. 

Mbs.  Battebsbt,  CromlynjBathowenj  Westmeath: — Specimens  of  ^om^x 
Tama-mai,  and  of  B.  Ferny i,  reared  in  Ireland. 

F.  H.  Kash,  Esq.,  20,  Bleseington-etreet : — ^A  white  Missel  Thrush, 
shot  in  Co.  Gal  way. 

Edwin  Bibchall,  Esq.,  Airedale  Cliff,  near  Leeds: — Two  Stoats  and  a 
Weasel,  firom  Yorkshire. 

Sib  John  Dillon,  LismuUen : — A  pair  of  the  great  Indian  Bustard 
{Mipodotis  jEdwardsi)^  and  a  Crane  (Grus  cinerea),  fix>m  India. 
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Ret.  W.  a.  Flemtmo,  MilUoum,  Dublin : — A  few  Shells  and  Minerals. 

F.  8.  Y.  Adaks,  Esq.,  M.D.,  R.N. — Bock  specimens,  &o.,  from  the 
Diamond  districts,  South  Africa. 

1£adakb  E.  Yisrbsavx,  Faria : — ^A  skoll  of  Monkey  {Cehua  eapueinus), 
separated  and  mounted  a  la  Beauchene. 

ICaster  Bbwlst,  Willow  Park^  BooUrstoum : — ^The  skin  of  an  immature 
Albatross,  shot  off  Cuba. 

AusxAimsK  Casts,  M.  D.,  F.  L.  S.,  Director. 
Dee.  30,  1871. 

INTELLIGENCE. 


KOYAL  DUBLIN  SOCIETY'S  SCHOOL  OP  ART. 

Thi  Annnal  Meeting  for  the  distribution  of  Prizes  to  the  Students  of  the  Art 
School  took  place  in  the  Lecture  Theatre  of  the  Society  on  the  eyening  of  Wed- 
Deidayt  February  22nd.  The  attendance  was  yery  large.  Shortly  after  9  o'clock 
His  Excellency  the  Lord  Lieutenant,  accompanied  by  the  Marquis  of  Hartington, 
Chief  Secretary,  and  attended  by  H.  Y.  Thompson,  Conrtenay  Boyle,  and  Cap- 
ttia  Villiers,  A  D.  C,  arriyed,  and  was  receiyed  by  Vice-President  Colonel 
Adamson,  Chairman  of  the  Committee  of  Fine  Arts,  George  Woods  Maunsell, 
D.L.,  Lord  Clonbrock,  Secretary,  by  whom  His  Excellency  was  conducted  to 
the  Chair,  which  he  occupied  as  President,  of  the  Society. 

6.  Woods  Maunsbll,  D.  L.,  Secretary,  said  it  became  his  duty  to  open  the 
proceedings  of  the  eyexdng,  and  call  His  Excellency's  attention  to  the  subject 
of  distribution  which  they  had  assembled  to  celebrate.  On  former  occasions  ho 
had  performed  a  like  office  in  presence  of  His  Excellency,  whom  eyery  year 
they,  of  that  Society,  were  finding  more  attached  to  them,  and  inclined  to  use  his 
distinguished  position  to  forward  all  those  great  objects  for  which  they  were  asso- 
ciated. Not  the  least  important  of  those  objects  is  the  fostering  of  Art  in  this 
eocmtry,  and  not  the  least  successful  department  of  their  Society  was  that  which 
bad  reference  to  the  progress  of  Art,  as  seen  in  these  schools.  He  might  state, 
not  for  his  lordship*  s  information,  but  rather  for  the  information  of  others  pre- 
sent, that  there  was  held  eyery  year  in  London,  under  the  auspices  of  the  Depart- 
ment of  Science  and  Art,  an  examination  of  all  the  Art  Schools  of  the  United 
Kingdom.  That  examination  took  place  in  yarious  forms — both  locally  by  exa- 
mination of  students,  and  at  South  Kensington  by  the  examination  of  works,  the 
result  of  which  was  eiyen  to  the  public  in  a  printed  report,  issued  by  authority. 
He  had  receiyed  the  last  of  these  documents,  and,  haying  analysed  it  with  pains, 
had  found  its  details  highly  creditable  both  to  the  masters  and  pupils  of 
their  school.  He  much  regretted  to  bo  obliged  to  refer  to  the  absence  of  the 
Head  Master,  Mr.  Lyne,  who  by  a  sad  bereayement  which  has  suddenly  taken 
place  in  his  family,  is  preyented  from  being  here  this  eyening.  Before 
stating  these  results  he  might  mention  that  the  awards  made  were  of  ya- 
rious descriptions.  The  first,  and  most  important,  were  what  are  termed 
National  awards.  There  were  then  Queen's  prizes,  which  might  count  1 ; 
broDxa  medals,  2 ;  silrer  medals,  4 ;  and  gold  medals  6  in  relation  to  the  unit 
or  Queen's  prizes.  Keeping  that  tabulation  in  yiew,  he  found  they,  in  Dublin, 
had  obtained  upon  that  scale  no  less  than  26  marks,  or,  in  precise  num- 
bers, 19  awards — 6  Queen's  prizes,  4  bronze,   and  3  silyer  medals.    Going 
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ihroogh  the  seTera!  schools  of  South  KensingtOD,  Nottiogham,  Manchester* 
London  (except  Soath  Kensington),  Edinburgh,  Birmingham,  Glasgow,  and  Li- 
rerpool,  it  would  be  seen  that  Nottingham  stood  first  on  the  list  of  National 
awards,  South  Kensington  second,  and  Dublin  third.  It  was  in  the  highest  de- 
gree creditable  that  a  school  of  lesser  numbers— for  Nottingham  had  only  400 
pupils — should  occupy  so  high  a  position,  standing  eren  before  South  Kensing- 
ton ;  but  that,  to  a  great  extent,  was  accounted  for  by  the  fact  that  in  the  town 
there  was  conductecT  on  an  extensive  scale  a  branch  of  manufacture  which  re- 
quired a  hiehly  cultirated  art-taste  to  sustain  it.  Turning,  howeyer,  to  a  coin- 
parison  of  Uie  number  of  works  sent  for  exhibition,  in  relation  to  prizes 


what  was  the  result  ?    Dublin  sent  up  392  works,  and  obtained  29  prizes,  or  1 

e  of  all 


in  13,  being  the  highest  average  of  all  the  nine  schools  already  named ;  South 
Kensing^n  being  next,  with  692  works  and  42  prizes,  or  1  in  16.  In  third  grade 
prizes,  the  pupils  of  South  Kensington  ranked  nrst,  and  Dublin  second ;  and  in 
the  second  grade,  Edinburgh  was  first,  having  obtained  prizes  for  31  per  cent, 
of  the  works  exhibited ;  whereas  Dublin  obtained  29  per  cent.,  the  lowest  mark 
being  10  per  cent.  Summing  up  all  these  figures,  and  taking  the  lowest  as  repre- 
senting the  highest  excellence,  Dublin  represented  8 ;  South  Kensington,  10; 
Nottingham,  15 ;  Manchester,  20 ;  London,  21  ;  Edinburgh,  21 ;  Birmingham, 
24 ;  Glasgow,  28 ;  and  Liverpool,  32.  They  were  thus  entitled  to  claim  at  the 
hands  of  the  public  great  praise  for  the  honourable  position  they  were  enabled 
to  fill,  and  that  notwithstanding  the  greater  advantages  held  out  to  the  students 
attending  at  South  Kensington,  at  Edinburgh,  and  he  might  add  at  all  the  other 
schools,  by  means  of  their  readier  access  to  the  English  Art  Museum.  He  might 
remind  His  Excellency  and  the  Chief  Secretarv — who  sa^  beside  him — ^that  the 
melancholy  ocean  rolled  between  England  ana  Ireland,  and  that  they  had  not 
the  same  opportunity  of  studying  in  the  noble  school  of  Kensington  which  even 
the  sister  institutions  of  Eneland  had,  and  they  would  forgive  him  if  he  ex- 
pressed a  hope  that  their  lorcuhips  would  press  upon  the  Government  the  pecu- 
liar position  of  this  country  in  that  respect,  with  the  view  of  obtaining  for  that 
school  and  for  Ireland  something  like  a  separate  grant,  out  of  which  the^  could 
create  and  maintain  a  separate  Museum.  Thev  had,  he  thought,  something  like 
a  historic  claim  upon  the  kindness  of  the  noble  Secretary.  It  was  only  about 
six  years  after  the  Society  was  formed  that  a  noble  ancestor  of  his  (the  Duke 
of  Devonshire)  filled  the  office  of  Lord  Lieutenant  of  Ireland,  and,  if  he  mistook 
not,  was  one  of  the  first  Presidents  of  the  Society.  Possibly  they  might  live  to 
see  that  repeated  in  the  present  generation — a  noble  lord  of  the  same  family  fill 
the  high  position  now  occupied  with  so  much  credit  to  his  country  and  honour  to 
themselves  by  Earl  Spencer ;  but  it  was  now,  when  he  sat  in  the  House  of  Com- 
mons, that  his  voice  was  specially  powerful ;  and  he  (Mr.  Maunsell)  was  glad  of 
his  presence  that  night,  and  of  his  being  able  to  address  these  remarks  to  his 
consideration.  He  oelieved  that  a  reference  to  the  parliamentarv  estimates 
would  show  that  the  School  of  Edinburgh  was  treated  exceptionaUy  from  all 
other  kindred  institutions.  They  did  not  complain  of  the  grant  to  Edinburgh, 
but  only  asked  to  be  similarly  dealt  by.  Again,  for  many  years  they  had  pressed 
upon  the  Government  that  some  steps  should  be  taken  towards  establishing  a 
Museum  of  Art  in  this  country ;  and  without  the  advantages  which  are  derived 
from  a  Museum,  and,  without  such  opportunities  as  are  given  to  the  Edinburgh 
pupils,  it  was  hardly  possible  that  they  should  continue  successfully  to  compete 
with  London  or  Edinburgh.  He  would  not  detain  His  Excellency  longer,  but 
conclude  by  asking  his  kind  attention  and  the  attention  of  the  Chief  Secretary 
to  the  several  matters  dealt  with  in  the  report. 

Li&UTEMANT-CoLONKL  Adambon,  Chairman  of  the  Fine  Arts  Committee, 
congratulated  the  Society  on  the  distinguished  honour  conferred  on  them  by  the 

Sresence  of  the  Lord  Lieutenant  and  Marquis  of  Hartington.    He  corroborated 
Ir.  Maunsell  in  what  he  stated  as  to  the  great  necessity  for  the  establishment 
in  Ireland  of  a  Museum  of  Ornamental  Art,  and  the  necessity  of  Government 
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nuking  some  proTision  bT  way  of  Grant  to  enable  their  Students  to  attend  at 
tiM  great  Kensington  School  of  Art.  He  Would  now  read  the  Report  of  the 
School  for  the  year  encting  July  30,  1870  :— 

Thb  Committee  of  Fine  Arts,  in  making  their  Report  on  the  state  and  progress 
of  the  School  of  Art,  hare  to  congratiuate  the  Royal  Dublin  Society  upon  its 
present  degree  of  efficiency,  and  on  its  yery  remarkable  success  when  competing 
with  the  Schools  of  the  United  Kingdom ;  and  refer  with  especial  pleasure  to 
the  highly  satisfactory  results  of  the  past  year,  and  more  particularly  to  the 
honourable  and  distinguished  position  occupied  by  the  Society's  School  in  the 
list  National  Competition. 

The  steady  progress  that  has  characterised  the  operation  of  this  Art 
School  ranks  it  amone  the  best  in  the  United  Kingdom. 

The  gener^  excellence,  aoparent  in  works  of  all  stages,  eyidenced  judicious 
snd  skilful  instruction  of  the  nighest  order,  haying  for  its  aim  the  complete  rea- 
lisation of  natural  forms  and  effects. 

The  present  Report  representsthe  working  of  the  School  for  the  year  endiug 
July  Slst,  1870.  Heretofore  the  School  Year  terminated  on  the  31st  of 
December.  This  change  is  due  to  a  recent  arrangement  of  the  Department  of 
Sdenoe  and  Art. 

The  total  number  of  Students  who  haye  attended  during  the  year,  ending 
July  31st,  has  been  594,  showing  an  increase  of  59  oyer  the  numbers  of  the  pre- 
eethnff  year. 

The  total  number  attending  for  the  year  ending  Slst  December,  was  616, 
showing  an  increase  of  78. 

Of  the  594  Students  attending  during  the  year,  ending  the  Slst  July,  286 
were  males,  and  308  females. 

The  attendance  of  Artisans  has  been  496,  of  which  272  were  males  and  224 
females. 

The  receipts  in  fees  amounted  to  £524  4s.  7d. 

The  greatest  attendance  of  Students  took  place  in  February,  and  was 
smallest  in  ApriL 

The  ayerage  daily  attendance  amounted  to  120. 

The  following  is  an  analysis  of  the  occupations  of  Students  or  their  parents : — 


Professional, 

.      423 

Artists  and  Art  Teachers, 

26 

Merchants,  Salesmen,  &o., 

31 

Ciyil  Seryants, 

16 

Undassed,         .        .        .        . 

62 

Land  Proprietors, 

36 

Totol,    .       «      594 

The  annual  local  Examinations  of  the  Second  Grade,  took  place  on  the  even- 
ings of  the  10th  and  11th  of  March,  when  177  Students  presented  themselves, 
out  of  which  number,  99  Students,  consisting  of  53  males,  and  46  females, 
raceeeded  in  passing  Examinations  in  159  papers ;  having  for  subject — Free- 
haad  Drawing,  Model  Drawing,  Perspective,  and  Practical  Geometry. 

The  Table  appended  shows  the  relative  success  of  the  male  and  female  Stu- 
dents in  the  four  subjects  of  examination,  the  number  of  exercises  **  passed'*  for 
which  certificate  cards  are  given,  and  the  number  of  papers  marked  **  excellent," 
for  which  prizes  have  been  awarded. 
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Bt  Malb  Students. 

Frmhand. 

Qeometry.     Ponpeotive. 

Model  Diawing. 

TotaL 

Passed,    . 

22 

8                  8 

11 

-- 

49 

Excellent, 

12 

17                 10 

5 

= 

44 

ToUls, 

34 

25                 18 
Bt  Fbkalb  Students. 

Te 

«^E 

93 

Passed,     . 

17 

9                  6 

13 

-- 

45 

Excellent, 

8 

5                  7 

1 

= 

21 

ToUls,. 

.      25 

u           Is 

u 

s 

66 

To  each  Exercise  passing  "  Excellent,"  a  prise  is  awarded,  bat  two  or  more 
prises  gained  b  J  the  same  Student  are  represented  by  one  award,  consequently 
the  65  prizes  gained  at  this  examination  are  represented  by  52  awards. 

The  following  Students  are  worthy  of  honorable  mention  in  this  Report,  as 
having  each  passed  in  the  whole  of  the  four  subjects  of  Examination  on  the  oc- 
casion, riz. : — 

Walter  Ashby  Adams,  Joseph  H.  Beard  wood,  John  McDonnell,  and  Eleanor 
Carr. 

It  is  gratifying  to  have  to  remark  upon  the  steadily  increasing  interest  dis- 
played by  Students  in  these  local  Examinations,  and  upon  the  earnest  manner  in 
which  they  endeaTOur  to  qualify  themseWes  for  them. 

The  Examination,  conducted  entirely  by  time  exercises  of  one  hour  each, 
demands  much  ability  and  ready  execution  as  far  as  elementary  work  is  con- 
cerned. Two  of  the  subjects,  Geometry  and  Perspective,  are  worked  with 
Instruments,  the  other  two  subjects  being  executed  Freehand.  In  the  subject 
of  Model  Drawing,  some  common  or  familiar  object  is  given.  On  the  last  occa- 
sion the  Exercise  consisted  of  a  kitchen  chair,  having  a  washing  bason  and  ewer 
placed  upon  its  seat. 

The  following  Members  of  the  Council,  and  of  the  Fine  Arts  Committee  of 
the  Society,  attended  during  the  Examination,  vis. : — 

Lieut.-Col.  Adamson,  Wm.  M^Kay,  LL.  D. ;  Judge  Kelly,  LL.  D. ;  Henry 
Dix  Huttpn,  Dr.  Every  Kennedy,  Dr.  Thornhill,  Dr.  Barker. 

By  a  recent  minute  of  the  Lords  of  the  Committee  of  Council  on  Education, 
the  date  of  the  local  Examinations  Will  in  future  be  the  month  of  May  instead 
of  March,  as  heretofore. 

On  the  9th  day  of  April  the  works  in  the  various  stages  of  Art  Instruction 
were  forwarded  to  London,  such  works  being  divided  into  two  sections — the 
Elementary  and  Advanced. 

Works  of  the  Elementary  section  compete  for  '*  Third  Grade  Prizes,"  having 
the  same  value  as  the  *'  Local  Medals"  formerly  awarded,  but  discontinued  in 
1866. 

The  Advanced  Works  only  are  eligible  for  the  National  Competition,  the 
awards  made  in  which  are  limited  in  number,  and  represent  the  hignest  distinc- 
tions attainable. 

The  Works  forwarded  by  these  Schools  consisted  of  49  Works  by  31  Students 
in  the  Elementary  Section,  and  130  Works  by  36  Students  in  the  Advanced 
Section. 

In  addition  to  the  above,  246  Ordinary  Class  Drawings,  consisting  of  Outline 
of  Figure,  Ornament,  Models,  Geometry,  Perspective,  Projection,  &c.,  were 
forwarded,  making  a  total  of  425  Works  executed  by  200  Students. 

To  the  Drawings  of  the  Elementary  Section,  competing  for  *'  Third  Grade 
Prizes,"  31  awards  were  made  to  29  Students,  being  an  increase  of  9  over  the 
number  awarded  last  year  in  the  corresponding  Competition. 
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To  the  Adyanced  Works,  alone  eligible  to  enter  into  the  National  Competition, 
16  awards  to  13  Students  were  made ;  being  a  greater  number  than  have,  upofi 
ay  precious  occasion^  been  gained  by  this  School,  notwithstanding  its  very  marked 
success  informer  years. 

A  list  of  the  yarions  Works  distingnished  in  the  National  Competition,  toge- 
ther with  the  names  of  those  Students  by  whom  thej  were  executed,  is  as  fol- 
lows :— 

NATIONAL  AWARDS. 

Miss  Frances  Brett,  for  Carpet  Design  Silrer  Medal. 

Miss  Frances  Brett,  for  Muslin  Curtains,  Silver  Medal. 

Miss  Frances  Seymour,  for  Flowers,  painted  from  Nature  in  Water  Colours, 
SUver  MedaL 

Miss  Kate  Seymour,  Designs  for  Muslins,  Silver  Medal. 

Miss  Dorothy  Maria  Webb,  Group  in  Oil  Colours,  Bronze  Medal. 

Miss  Dorothy  Maria  Webb,  Female  Head,  painted  from  the  Life  in  Oil, 
Bronze  MedaL 

Mr.  Edmund  Ripton  Byrne,  Group  in  Oil  Colours,  Bronze  Medal. 

Miss  Kate  Seymour,  Female  Head,  painted  from  the  Life,  in  Oil,  Bronze 
Medal. 

Miss  EUsa  Irwin,  for  Muslin  Curtains,  Bronze  Medal. 

Miss  Phebe  A.  Moss,  for  group  in  Oil,*  Queen's  Prize. 

Miss  Elizabeth  Wallace,  for  Muslin  Designs,  Queen's  Prize. 

Miss  Kate  Seymour,  for  Wall  Decorations,  Queen's  Prize. 

Miss  Kate  Seymour,  for  Study  of  Female  Head  from  the  Life,  in  Oil, 
Queen's  Prise. 

Hon.  E.  Plunket,  for  Wall  Diaper,  Queen's  Prize. 

Miss  Kate  O'Brien,  for  Bust  of  Girl,  from  Life,  Queen's  Prize. 

Robert  S.  Smith,  for  Bust  of  Apollo,  Queen's  Prize. 

The  Examiners  were — Sir  M.  D.  Wyatt ;  C.  W.  Cope,  R.  A. ;  J.  C.  Horsley, 
R  A ;  R.  Westmacott,  R.  A. ;  James  Ferguson,  F.  R.  S. ;  E.  J.  Poynter,  R.  A.; 
R  Redgrave,  R.  A. ;  and  H.  A.  Bowler,  Official  Inspector. 

The  position  occupied  by  the  Dublin  School,  as  compared  with  the  five  most 
important  Schools  in  the  United  Kingdom,  will  be  seen  in  the  following  Table : — 

IfataoxiAl  Awards. 

Dublin,  16  Prizes  to  13  Students,  and  represented  by,     .        .13 

Edinburgh  (Male  School), 8 

Do.      (Female   da  }, 2 

Manchester, 8 

Glasgow, 4 

Liverpool, 2 

Birmingham, 1 

The  Schools  of  Art  in  the  United  Kingdom  amount  to  upwards  of  100;  the 
number  of  Schools  that  have  gained  National  Medal  awards,  from  1866  to  1870, 
inclusive,  is  as  follows : — 

No.  of  Sohools  gainiBg  Nationsl  Medals. 
1866, 31 

1867, 29 

1868, 31 

1869, 28 

1870, 27 

•  The  Qaeen's  Prise  has  the  same  value  as  the  National  Medallion,  awarded  up  to  the  year 
IStt,  idiich  was  thea  ths  highest  award  offered  to  Studaats  of  Schools  of  Art. 
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The  Sixteen  Works  saeoeMfal  in  the  National  Competition  will  be  exhibited 
at  the  forthcoming  International  Exhibition,  to  be  held  in  London,  in  1871- 

To  Mr.  Edwin  Lyne,  the  Head  Master  of  the  Society's  Schools,  one  of  the 
Bonuses,  offered  by  the  Department  of  Science  and  Art  for  successfnl  manage- 
ment and  teaching,  was  given. 

Season  Tickets  were  presented  to  the  three  Silver  Medallists,  rix..  Miss 
Frances  Brett,  Miss  Frances  Seymour,  and  Miss  Kate  Seymour,  by  the  Council 
of  the  Royal  Academy  of  London. 

A  Free  Studentship  in  the  Dublin  Schools,  held  during  the  preTions  year 
by  Mr.  Edward  Gibson,  a  student  of  much  promise,  was  recommended  by  the 
Department  to  Mr.  Sylvester  Reilly,  who  is  in  every  respect  worthy  of  this 
distinction ;  Mr.  Reilly  haring  displayed,  up  to  the  present  time,  much  earnest- 
ness and  ability. 

In  March,  the  Fine  Arts  Committee  of  this  Societv  allowed  a  Free  Student- 
ship to  Miss  M.  A.  M<Gee,  whose  great  industry  and  rapid  progress  in  eyery 
way  Justify  the  selection. 

In  a  Competition  for  Prises  offered  by  the  Worshipful  Companyof  Plasterers 
of  London,  for  a  Design,  in  Monochromo,  for  a  Wall  Diaper,  the  Hon.  E.  Plun- 
ket  succeeded  in  obtaining  one  of  the  two  awards. 

A  design  of  very  considerable  merit,  also  for  Wall  Diaper,  and  forwarded  to  the 
same  competition,  by  Mr.  Thomas  Scott,  was  purchased,  wiUi  a  view  to  manufac- 
ture, by  Samuel  Hubert,  Esq.,  the  chief  promoter  of  the  Prises  offered  by  the 
Plasterers'  Company. 

As  a  means  of  stimulating  a  new  branch  of  industry,  specially  arailable  for 
the  employment  of  educated  females,  the  Lords  of  the  Committee  of  Council  on 
Education,  in  July  last,  offered  eleven  Money  Prises  of  £6  and  £5  each,  for  the 
best  Designs  for  Fans,  painted  on  a  material  suitable  for  Fan  Mounting ;  a  selec- 
tion from  them  to  be  exhibited  in  the  Utemational  Exhibition  of  1871. 

In  connexion  with  this  competition,  a  loan  of  nine  Fan  Designs  was  made  to 
the  School  of  Art,  by  the  Department  of  Science  and  Art ;  intended  chiefly  for 
study  and  reference  bv  the  Students,  they  were  also  available  for  public  inspec- 
tion during  a  period  of  four  weeks.  These  desiens  were  purchased  m  the  Univer- 
ssJ  Exhibition  of  Paris,  in  1867t  uid  were  the  productions  of  the  following 
Artists — yis.,  E.  de  Beaumont,  Croun,  Henri  Picon,  E.  Froment,  and  Mdme. 
Callamatta. 

Seven  of  our  Students—yix.,  Miss  A.  M.  A  M'Gee,  Isabella  Maffett,  Elisabeth 
Irwin,  Frances  Brett,  Elisabeth  Todd,  Phebe  Annie  Moss,  and  Marianne  Mor- 

?^an,  executed  ten  Fan  Designs,  which  were  forwarded,  on  the  15th  December, 
or  Competition. 

Mr.  Edward  T.  Dresden  has  offered  to  the  Schools  generally,  through  the 
Department  of  Science  and  Art,  Five  prises  of  £10  each,  for  the  following  sub- 
jects, and  we  trust  that  our  Students  will  respond  to  these  liberal  offers: — 

For  the  best  Modelled  Vase, £10 

A  further  prise  for  the  best  treatment  in  Colour  and  full 
Decoration  of  same,        . 10 

For  the  best  design  for  a  Dessert  Seryice  made  in  out- 
line and  Water  Colours, 10 

A  further  prise  for  the  oest  execution  of  the  same  in 
Pottery 10 

The  prise  for  Painting  one  representatiye  piece  of  each 
part  of  the  service  must  be  executed, 10 

A  prise  for  the  best  set  of  "  Plaques,"  not  less  than  four, 
for  the  decoration  of  a  Cabinet.  Sise  of  Plaques  to  bo 
— ^two  rectangular,  10  inches  high  by  7  inches  wide ; 
two  oyal,  or  elliptical,  upright,  10  inches  high  by 
8  inches  wide, 10 

The  works  in  competition  to  be  forwarded  to  London  on  the  10th  day  of 
February,  1871,  may  be  executed  by  male  or  female  Students. 
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A  Desien  exeonted  bv  Miss  Charlotte  Kenny  was,  a  short  time  since,  pnr- 
ehased  by  Messrs.  Templeton,  the  eminent  Carpet  Manufacturers  of  Glasgow. 

Six  Designs  for  Wall  Decoration,  Chintz,  &c.,  executed  by  Miss  Mmnie 
Mahonj,  have  also  been  purchased  by  Daniel  Lee,  Esq.,  of  Mancnester. 

Messrs.  Walpole,  of  Suffolk-street,  Dublin,  having  offered  two  Prizes  of  £4 
and  £2,  for  the  two  host  designs  for  Muslin  Curtuns, 

Fourteen  Designs  of  great  merit  and  semi-conrentional  character  were  pro- 
daced  by  the  following  nine  Students,  tiz.  :  Sylvester  Reilly,  Thomas  Scott, 
Mary  A.  M*Gee,  Bridget  M'Gloin,  Elizabeth  Wallace,  Elizabeth  Irwin,  Marcella 
Irwin,  Frances  Brett,  and  Minnie  Mahony. 

The  Prizes  were  adjudged  as  follows : — 

First  Prize,  £4,  to  Miss  Minnie  Mahony. 
Second  do.,  £2,  to  Miss  Marcella  Irwin. 

Mr.  Peter  Sheridan,  of  Parliament-street,  in  order  to  encourage  the  applica- 
tion of  Art  to  Manufacturing  purposes,  has  offered  a  Prize  of  Two  Guineas  for 
the  best  Design  for  a  Brussels  or  Wilton  Carpet,  the  Competition  to  take  place 
at  Midsummer. 

In  Jane,  Dr.  Alexander  Ifacalister  gare  a  course,  of  eight  Lectures  to  our 
Students  on  Anatomy,  and  its  application  to  the  Fine'  Arts.  At  the  termination 
of  the  course,  an  Examination  was  held  with  the  following  results : — 

Two  Silver  Medals  were  offered  by  the  Society. 
Highest  number  of  Marks  attainable,  1000 

No.  of  Marks. 

Miss  Phebe  Annie  Moss,        ....        872 
Miss  Kate  O'Brien,     I        ^^„^|  -^ 

MUs  Ismena  Benson,  /       ®^™-  '^ 

The  competition  for  the  Silver  and  Bronze  Medals  offered  bv  the  Society 
took  place  on  the  23rd  December,  .Sir  Georee  Hodson,  Bart,  Thomas  Alfred 
Jones,  Esq.,  P.  R.  H.  A«,  and  Thomas  Drew,  Esq.,  A.  B.  H.A.,  acting  as  judges. 

The  following  is  a  list  of  theWorks  in  the  various  stages  of  Study  submitted, 
991  in  number,  and  executed  by  62  Students,  of  whom '26  were  males  and  87 
females. 

HuxAx  FiGUBE  Dbawv,  Pairtjed  akd  Modslled. 

No.  of  Works. 

Full-length  Antique,  in  Chalk,  by  Assistant  Teachers,  3 

Full-length  Antique,  in  Chalk,  by  Students,    .  3 

Heads,  Hands,  and  Feet  (Antique),          ...  9 

Modelling  in  Clay,  from  the  Life  and  Antique,  5 

Study  of  Heads,  from  Life,  in  Oil,  Water,  and  Chalk,  10 

Anatomical  Studies, 3 

Original  Design  fob  Manufaotcbb. 

Muslin  Curtains, 14 

Muslin  Dresses, 8 

Wall  Diapers  (Monochrome), 4 

Wall  Surface  Decoration^ 9 

Carpets*            .        .  3 

Altar  Cloth, 1 

Lace  Designs, 5 
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No.ofWorks. 

Book  Cover 1 

Fan  Designs, 2 

Mirror  Frame, 1 

Oboups  in  Oil  Colours  and  Chalk. 

In  Oil  Colours, 6 

In  Chalk, 13 

Abcoitectitral  and  Mecdanical  Drawing. 

Architectare  from  Measurement,      ....  3 

Perspectiye, 4 

Projection, 2 

Geometry, 10 

liANDSCAPB  AND  ANIMALS 80 

Total  Number  of  Studies,  1 99 

The  Report  of  the  Judges  may  bo  seen  in  the  List  of  Distribution  appended 
to  this  Report. 

Tables,  showing  the  leading  results  of  the  operation  of  the  Society's  School 
of  Art  for  many  years  put,  together  with  a  list  of  Loans  by  the  Department, 
of  valuable  Pictures,  Books,  and  Photographs,  relating  to  Art,  are  also  ap- 
pended. 

Eyre  Crowe,  Esq.,  visited  the  School  on  November  2, 1869,  and  reported 
most  favourably  as  to  the  advanced  studies  in  progress. 

At  the  recent  Exhibition  of  Students'  Works  in  the  School  of  Art,  open  from 
the  26th  of  December,  1870,  to  the  6th  of  January,  1871,  the  number  of  Visitors 
was  5932,  amongst  whom  was  His  Excellency  the  Lord  Lieutenant. 

At  the  Conversazione  of  the  Royal  Dublin  Society,  on  the  evening  of  the 
1st  of  March  last,  the  Works  executed  by  our  Students  in  Drawing, 
Paintine,  and  Modelling,  were  arranged  in  the  Library,  and  constituted  a  most 
interestmg  feature  on  that  occasion. 

In  alluding  to  the  great  difference  existing  between  this  Metropolitan  School 
and  that  of  Edinburgh,  which  latter,  owing  to  a  special  arrangement,  possesses 
ample  funds,  whilst  this  important  School,  the  leading  Art  Institution  of  Ireland, 
is  oependent  upon  varying  results,  together  with  such  aid  as  the  Royal  Dublin 
Society  is  enabled  to  extend  to  it,  we  cannot  refrain  from  expressing  our  regret 
that,  in  the  absence  of  any  Parliamentary  grants  we  are  unable  to  extend  our  ope^ 
rations. 

In  again,  this  jear,  referring  to  the  desirability  of  establishing  a  Museum  of 
Ornamental  Art,  m  connexion  with  the  Schools  of  this  Society,  we  are,  consider- 
ing the  difficulty  and  risks  at  present  attendant  upon  obtaining  those  examples 
of  Art  necessary,  led  to  an  increased  conviction  of  its  urgent  necessity. 

By  the  addition  of  such  a  museum  to  our  School,  having  for  its  object  the 
promotion  of  Art  in  all  its  various  branches  in  this  country,  and  capable  of  aid- 
ing in  a  just  comprehension  of  its  contents,  Art  would  be  more  fiilly  brought  to 
bear  upon  the  wants  and  requirements  of  every-day  life,  and  would  tend  to 
awaken  more  generally  a  taste  for  refined  treatment  in  every  kind  of  industry 
to  which  Art  is  applicable. 

All  those  productions  of  modern  times  that  have  met  with  the  greatest  amount 
of  success,  may  be  said  to  have  resulted,  in  a  great  measure,  from  the  study  of 
the  masterpieces  of  the  most  distinguished  epochs  of  historic  times.  Even  the 
great  Raphael  was  led  to  the  execution  of  tnose  chef  d*oeuvres  of  decorative 
skill,  the  arabesques  of  the  Vatican,  by  the  discovery  of  the  Baths  of  Titus, 
the  wall-paintings  of  which  wrought  so  great  an  influence  upon  his  creative 
mind. 
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The  Talne  of  such  a  Mosenm,  in  connexion  with  the  stadies  of  our  School, 
cannot  be  over  estimated,  encouraging,  as  it  would,  critical  analysis,  in  order  to 
penetrate  the  course  of  thought  and  motives  which  animated  the  inyentors  of 
the  best  periods,  and  thereby  leading  to  emulation,  but  not  necessarily  to 
imitation. 

It  is  by  reference  to  those  examples  of  the  best  periods,  along  with  the  study 
of  nature  through  her  higher  forms,  that  the  mind  arrires  at  more  extended 
views  of  Art,  as  a  humanising,  moral  or  educational  agent,  and  is  led  to  a  better 
appreciation  of  its  legitimate  aims  and  purposes ;  false  and  limited  views  and  desul- 
tory study  are  then  abandoned  in  favour  of  judicious  practice  and  well-directed 
inquiry  into  those  eternal  laws,  which,  to  a  certain  degree,  philosophic  investi- 
gation has  succeeded  in  demonstrating— laws,  whose  gradually  increasing  appli- 
cation in  our  own  time  will  ultimately  force  empiricism  to  give  way  before 
intelligent  study. 

In  closing  our  Report,  the  Committee  of  Fine  Arts  of  the  Royal  Dublin 
Society  feel  bound  to  call  attention  to  the  Report  of  the  Judges  who  awarded 
the  Prizes,  and  to  express  their  high  approval  of  the  manner  m  which  Mr.  Ed- 
win Lyne,  M.  R.  L  A.,  the  Head  Master  of  the  Schools,  has  conducted  this  great 
establishment,  and  of  Miss  Mary  Julyan,  and  the  other  teachers. 
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Our  recent  inspection  of  the  Works  of  the  Students  in  the  Art  Schools  enables  us  to 
oonfirm  the  favonrable  opinion  expressed  on  former  similar  occasions,  and  to  record  our 
appreciation  of  the  talent  and  application  displayed  in  the  several  classes. 

We  have  been  particularly  impressed  by  the  excellence  of  the  productions  in  the 
Department  of  Art,  as  connected  with  Manufacture,  and  more  particularly  by  the  in- 
ventive power  and  tasteful  arrangement  displayed  in  the  specimens  for  Muslins,  Wall 
Decoration,  and  Designs  in  Monochrome.  The  great  advantage  of  encouraging  this 
very  important  branch  of  Art  Education  leads  us  to  suggest  to  the  Fine  Arts  Committee 
the  propriety  of  offering,  in  future,  additional  Prizes  in  this  Class,  provided  the  funds  at 
their  disposal  permit  such  allocation — one  Silver,  and  one  Bronze  Medal  offering  no 
sufficient  recognition  of  the  merit  displayed  in  the  praiseworthy  designs  submitted 

to  OS. 

We  cannot  omit  noticing,  with  the  highest  possible  approbation,  the  promise  of  fu- 
tme  excellence  displayed  in  the  Portrait  Model  by  Miss  Kate  O'Brien. 

In  Class  v.,  for  Landscapes  from  Nature,  in  Oils  or  Water  Colours,  we  regret 
being  unable  to  make  any  award ;  the  studies  exhibited,  although  bearing  evidence  of 
attention  to  natural  effect,  being  deficient  in  some  of  the  leading  principles  required  for 
proficiency  in  this  department. 

We  cannot  close  our  Report  without  recording  our  full  approval  of  the  evident 
anxiety,  on  the  part  of  the  Head  Master,  Edwin  Lyne,  Esq.,  to  do  justice  to  the  Pupils 
under  his  care,  and  to  the  success  which  has  attended  tiie  painstaking  and  conscientious 
discharge  of  his  duties  in  directing  their  studies. 

The  following  are  oiur  awards : — 

Cuiss  I. — SttuHea  of  the  Human  Figure. 

See.  Xames.  Prises. 

1.  Mr.  Robert  Walshe,  for  his  Drawing  of  Antinous,    .  Special  SHver  Medal. 
Mr.  E.  A.  Bpne,  for  his  Drawing  of  the  Discobolus  (re- 
commended),     ~  •    Second  Silver  Medal, 

2.  Miss  IsabeUa  Biaffett,  for  Drawing  of  the  Milo  Venus, 

in  Chalk, First  Silver  Medal. 
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See:  Kames:  PxiMs. 

5.  MiM  EmlY  Smjth,  for  Chalk  itudies  of  Head,  Hand,  and 

Foot  (recommended) Second  Silver  Medal* 

3t  Mr.  James  M'Donnell,  for  Stndj  of  Female  Head  from 

life,  in  Oil. .  Piret  Silver  Medal. 

Mile  Marjanne  Morgan,  for  StndT  of  Female  Head  in 

Chalk,  from  the  life  (reoommended),  ....  Flret  Silver  MedaU 

4.  MiM  Kate  O'Brien,  for  her  Model  from  the  Life,  of  Girl,  Second  Silver  MedaL 

6.  MiM  OUria  Poole,  Anatomical  Drawing,  .  Second  Silver  Medal. 

Clam  II. — Design  for  Manufaeimres, 

MiM  Kate  Seymour,  for  her  Design  for  MusUna,  FSret  Silver  Medal. 

MiM  Frances  Jordan,  for  Wall  Deooradtion,  .    First  Bronte  Medal. 

Mim  Frances  SeYmonr,  for  Plastic  Design  (Wall  Diaper),  Honorable  Mention. 
Honorable  E.  Plunket,  for  Plastic  Design  (  WaJl  Diaper),    Honorable  Mention. 
Mr.  SiWester  ReillT,  for  Design  for  Muslin  Curtains,         Honorable  Mention. 
E.  F.  Poole,  for  Wall  Decoration.  .    Honorable  Mention. 


Clam  III. — Architecture  and  Machine  Drawtng. 

1.  Mr.  Richard  Dowling,  best  Drawing  of  a  Public  Building 

from  actual  measurement, Firtt  Silver  Medal. 

{Mr.  6.  W.  Withers,  for  the  best  Sheet  of  Geometrical 

Drawings, Firet  Bronze  Medal. 

And  Mr.  A.  Scott, Honorable  Mention. 

8.  Mr.  J.  H.  Beardwood,  for  Isometric  or  Orthographic 

Projection,  Firet  Bronve  Medal. 

4.  Mr.  J.  P.  Beardwood,  for  PerspectiTC  Drawing,     .        .  Firet  Bronze  Medal. 
Bir.  Albert  Murray  (recommended),          ....  Bronze  MedaL 

Clam  lY. -^Drawing  and  Painting  from  Still  Life^  and  Models. 

1.  MiM  Maria  D.  Webb, First  Silver  Medal. 

Recommended  in  place  of  the  Snd  Silrer  Medal  offered. 

MiM  P.  Annie  Mom, Second  SUver  Medal. 

5.  Mr.  John  Thomas  Myles, First  Bronze  Medal, 

9.  Mr.  G.W. Withers, Honorable  Mention. 

Clam  V.— XrandtoajM  and  AmenaU, 

No  award. 

A  bonus  of  £5haTingbeen  recommended  by  the  Society.  totheAMistant  Art  Teadiers 
for  the  best  set  of  Drawings,  consbting  of  outline  of  Models,  Figure,  and  Ornament, 
such  being  the  ordinary  exercises  of  the  Elementary  Classes,  we  recommend  that  this 
bonus  of  £5  should  be  equally  dlTided  between  Bir.  E.  Byrne  and  Mr.Robert  WaUie. 

Geosgb  Hoosoir,  Babt. 

Thomas  Alpbxd  Jones,  P.  R.  H.  A. 

Thomas  Dbbw,  A.  R.  H.  A. 

Jtoyal  DiiUm  Society  School  cfAtU 
2ard  December^  1870. 

ANATOMY  EXAMINATION,  HELD  ON  THE  Isr  JULY,  1870. 

Moss,  Phebe  A., 1st  Silver  MedaL 

O'Brien,  Kate, j  ,        2nd  Silver  MedaL 

Benson,  Ismena, y      ^ 

MESSRS.  WALPOLE'S  PRIZES. 

For  the  Best  design  for  Muslin  Curtains,  awarded  to  Miss  Blinnie  Mahonj,  £4. 
For  the  Second  best  design  for  do.,  awarded  to  Miss  Marcella  Irwin,  £2. 
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NATIONAL  AWARDS. 

Thk  EzAminers  for  National  Competition  have  made  the  following 
Awards  to  the  undermentioned  Students  of  the  Boyal  Dublin 
Society's  School  of  Art. 


Name. 

Stage. 

Deacription  of  Work. 

Award. 

Brettp  Frances, 

23c 

Derign  for  Carpet,       •     •    •  1 
Design  for  Muslin  Curtains, .  j 

/  Silver  Medal. 
\  Silver  Medal. 

Sejmoar,  Fraooea, 

14a 

Flowers  in  Water  Colour,     . 

Silver  Medal. 

Scymoar,  Kate,     . 

23c 

Design  for  Muslins,    .     .     . 

SUver  Medal. 

BjTDe,  Edmond  R., 

15a 

Group  in  Oil, 

Bronze  Medal. 

Imin,  Elizabeth,  . 

28c 

Design  for  Muslin  Curtains, . 

Bronze  MedaL 

Seymoor,  Kate,     . 

176 

Head  Pamting  from  Life  in  Oil, 

Bronze  Medal. 

Webb,  Maria  D.,     | 

176 
16a 

Head  from  1  jfe,  and               \ 
Group  in  Oil, j 

(  Bronze  Medal. 
Bronze  Medal. 

Hots,  Phebe  Annie, 

15a 

Group  in  Oil, 

Queen's  Prize. 

O'Brien,  Kate, .     . 

I9d 

Model  from  Life,    .... 

Queen's  Prize. 

PlaDket,TheHon.£. 

23d 

Design  for  a  Wall  Diaper, 

Queen's  Prize. 

Siymoar,  Kate,     .  | 

176 
23c 

Painting  from  Life  in  Oil,    .  j 
Design  for  Wall  Decoration,  / 

Queen's  Prize. 
Queen's  Prize. 

Smith,  Robert  S., . 

ld6 

Model,  Head  of  Apollo, 

Queen's  Prize. 

WiUaoa^  Elizabeth, 

23c 

Design  for  Muslins,     .     .     . 

Queen's  Prize. 

PRIZE  OF  THE  WORSHIPFUL  COMPANY  OF  PLASTERERS  OF 

LONDON. 

The  Hon.  Miss  £.  M.  PJnnket,  for  Wall  Diaper. 
List  of  Students  whose  Works  were  selected  for  National  Competition^  1 870. 


1 

Names. 

Selection. 

Subject. 

Byrne,  Edmond  B.,  .     . 

'    Brett,  Frances,     •    •     •  { 

Garbois,  Jane  N.,     .    . 

Gibeoo,  Edward,  •     •     .  ( 
1    Irwio,  MaroeUa,  .    .    . 

Irwin,  Elizabeth,      .    . 

15a 

861     \ 
28c      > 
861 

196 
2Sc 

23c 

Still  life  fh>m  Nature  in  Oil  Colours. 
rHead  from  the  Antique  in  Chalk,  and 
1  Original  Surface  Design,  Carpet  and 
(    Muslins. 
Hand  and  Foot,  shadedfrom  theAntiqoe 

in  Chalk. 
Model  from  the  Antique  (Dying  Alex- 
ander). 
Original  Sur&ce  Design  (Carpet  and 

Curtains). 
Original  Surface  Design  (Muslin  Cur- 
tains), three  Works. 

170 


Intelligence. 


Jordan,  Frinces  L7dla, 
McDonnell,  Junes,   . 

M*Gee,  MuyA.,      . 

M'QuestioD,  Harriett, 

Morgan,  Marianne,  . 

Mahony,  Minnie, 
M*Gloyne,  Bridget,  . 

O'Brien,  Kate,     .    . 

Perry,  William,  .     . 

Poole,  Olivia,       .     . 
Plonket,  Hon.  £.,     . 

Beilly,  Sylvester,      . 

Smith,  Bobert  a,      . 

Scott,  Thomas,     .    . 
Seymonr,  Kate,    .    . 


Seymour,  Frances,    .    . 


Webb,  Maria  D.,      .    . 


Wallace,  Eliaabeth,  .    . 

Mofls,  Phebe  Annie,      . 
Smith,  Stephen  Catter- 


8on, 


28e 


7Zd 
146 
14a 

23« 

861 

U\ 

2dc 
23c 

196 

19(1 
176 

9a 
28tf 

286 

196 
\M 

Ud 
17  b 

23e 

14a 

28il 

146 
176 
16a 

14a 

28c 

16a 

176 


Applied  Sarface  Design  (Wall  Deco- 
ration). 

Plastic  Design  (Tea  Sernce). 

Landscape  firom  Nature  in  Oil. 

Foliage  painted  from  Nature  in  Water 
Colours. 

Surface  Design  (Wall  Decoration  and 
Muslin  Curtains). 

Head  from  the  Antique  in  Chalk  (Ju- 
lian de  Medid). 

Head    from  the   Antique  in  Chalk 
(Juno). 

Applied  Surface  Design  (Lace). 

Applied  Suriaoe  Dttign  (Muslin  Cur* 
tains). 

Study  in  Clay  from  the  Antique  of 
Milo  Venus. 

Study  in  Clay  from  the  Life,  of  Girl. 

Head  of  Female  painted  ftom  the  Life 
in  Oil. 

Anatomical  Study  of  Human  Figure. 

Original  Plastic  Design  (WaU  Dia- 
per). 

Architectural  Design  (Parish  Church). 

Surface  Design  (Muslin  Curtains  and 
Wall  Diaper). 

Modelling  the  Human  Figure  from 
the  Antique  (Head  of  Apollo). 

Modelling  the  Human   Figure  from 
Nature  (Bust  from  Life,  of  Boy). 
( Plastic    Design    (Wall  Diaper'  and 
\     Mirror  Frame). 

Painting  the  Human  Figure  from  Na- 
ture in  Oil  (Female  Head),  2  Worka. 

Original    Surface    Design    (Muslins 
and  Wall  Decoration,  2  Works). 

Painting    Flowers    from  Nature  in 
Water  Colours. 

Original  Plastic  Deeign  (Wall  Dis- 
per). 

Landscape  from  Nature  in  Oil  Colours. 

Head  painted  from  the  Life  in  Oil. 
Group  painted  from  Nature  in  Oil 
Colours. 

Flowers  painted  from  Nature  in  Water 
Colours. 

Original    applied    Surface    Designs 
TMuslins). 

Still  Life,  painted  in  Oil  Colours  from 
Natun. 

Painting  the  Liying  Model. 
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List  of  Students  to.  whose  Works  Fn%es  have  been  awarded  in  the 
Competition  of  the  Third  or  Highest  Grade, 


JSftoDe. 

Prize. 

Stage. 

Subject. 

Brrne,  Edmond  Riptoo, . 

P2 

150 

Groop  of  Rustic  objects  in  Oil  Colour. 

Brett,  Frances,      .     .     . 

1 

P2 

23e,  Sb  1 

Original    Design    (Muslin  Curtains), 
and    Head    of  Barbarian  Captive 
(Antique)  in  Chalk. 

Baker,  Leslie,  .... 

PI 

26 

Trajan  Frieze,  enlarged  in  Outline. 

Dowling,  R.,    .... 

P2 

6a 

Models  shaded  in  India  Ink. 

Garboia,  Jane,       .     .     . 

P2 

Sbl 

Hands  and  Feet  in  Chalk  (Antique). 

GibMO,  Edward,        .     . 

P2 

196 

Model  of  Dying  Alexander. 

HaU,  Henry,   .... 

P2 

23a 

Drawing  of  Machinery   from   actual 
Measurement 

Irwin,  MarceUa,    .     .     . 

P2 

23<r 

Original  Design  for  Muslin  Curtains. 

Irwin,  Elizabeth,  .     .     . 

P2 

2de 

Original    Design    for    Kidderminster 
Carpet. 

Jordan,  Frances  Lydia, . 

P2 

23c 

Original  Design  for  Wall  Decoration. 

Johnston,  J.,    .     .     .     . 

P2 

5a 

Models  shaded   from    the  Round  in 
India  Ink. 

Ma^ee,  M.  A.,  .... 

PI 

26 

Tarsia  in  Outline,  enlarged. 

Morgan,  Marianne,    .     . 

P2 

861 

Bust  of  Juoo,  shaded  in  Chalk  from 
the  Antique. 

Hoaa,  Phebe  Annie, .    . 

P2 

1 5a 

Group  painted  in  Oil  Colour   from 
Nature. 

McDonnell,  James,    .    . 

P2 

146 

Landscape  of  Irish  Scenery,  painted 
from  Nature  in  Oil  Colour. 

M*Qaestios,  Harriett,     . 

P2 

861 

Qead  of  Julian  de  Medici,  shaded  in 
Chalk  from  the  Round. 

HKjee,  Mary  Anne,  .    . 

P2 

23c 

Original  Design  for  Wall  Decoration. 

M'Grath,  Emily, 

P2 

861 

Hand  shaded  from  the  Round  in  Chalk. 

M'Gloyne,  Bridget,  .    . 

P2 

8c 

Applied  Surface  Design  (Muslin  Cur- 
tains). 

O'Brien,  Kate,      .    .    . 

P2 

I9d 

Model  in  Clay  of  a  Head  from  the 
Life. 

Tarsia  enlarged  from  the  Flat  in  Out- 
line. 

Anatomical  Studies    of  the  Human 

Naylor,  Elizabeth,    .    . 

PI 

26 

Poole,  Olivia,  .... 

P2 

9a 

Skeleton. 

Bally,  Sylyester, .    .    . 

P2 

2dc 

Applied  Surface  Design  (Muslin  Cur- 
Uin). 

Smith,  Bobert  Sidney,    . 

P2 

19d 

Study  of  a  Head  from  Nature  in  Clay 
(low  relief). 

Sott,  Thomas,      .     .    . 

P2 

2Zd 

Original  Design  for  a  Mirror  Frame. 

Seymoor,  Kate,    .    .    . 

P2 

176 

Female  Head  painted  from  Nature  in 

Oil  Colours, 
f  Group  of  Models  shaded  from  the 

Seymonr,  Frances,    .     . 

P2 

5a,  14a 

J        Bound  in  Chalk. 

1  Flowers  painted  from  Nature  in  Wa- 

l^       ter  Colours. 

Webb,  Maria  D.,-     .    . 

P2 

176 

Study  of  a  Female  Head  from  Nature 
in  Oil  Colours. 

Wallace,  Elizabeth,  .     . 

P2 

14a 

Flowers  painted  from  Nature  in  Water 

t 

Colours. 

P  2,  signifies  Highest  Prize ;  and  P  1,  Second  Prize. 
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SECOND  QBADB  EXAMINATION,  lOra  aho  11th  MABCH,  1870. 
List  of  Students  who  have  been  suceessfuL 


Name. 

Nature  of  Examination. 

Priie  Selected. 

Free- 

Geo- 

Per- 

*^_  J    1 

hand. 

metry. 

spectiTe 

Model. 

Adams,  Walter  A.,  .    . 

E 

£ 

E 

P 

( Instruments  and  full 
\      Certificate. 

BagotjAmj,       .    .    . 

■  • 

■  • 

E 

i  Sepia  Landscape  and 
\     full  Certificate. 

Beardwood,  Joseph  H., 

P 

E 

£ 

•    • 

£ 

(  Colours  and  full  Oertifi- 
1      cate. 

Boucher,  Dadley  W.,    . 

•  • 

E 

P 

•  • 

BuTchett's  Perspective. 

Boucher.  J*.     .     .     •     . 

9       % 

E 

« * 
•  • 

Stanley  on  Instruments. 
( Burchett'a      Geometry 
\     and  Perspective. 

Byrne,  Kattbew,      .    • 

£ 

Carson,  Josephine  £.,    . 

•  • 

£ 

Colours. 

Comerford,  Wm.,     .     . 

£ 

E 

•  • 

Instruments. 

Corbett,  Philip,    .     .     . 

•  • 

E 

P 

Stanley  on  Instruments. 

Doaglas,  Gertrude,  .     . 

•  • 

E 

•    • 

Pnckett's  Sciography. 

Elliott,  Mary  A.,      .    . 

E 

•  • 

P 

Colours. 

Elliott,  Zoe,    .... 

E 

•  • 

P 

Colours. 

Finigan,  Thomas,     .     . 

£ 

Instruments. 

Filzpatrick,  Katie  E.,   . 

•  • 

£ 

i  Burchett*s  Perspective, 
\     and  full  Certificate. 

Flarelle,  Julie,     .     .     . 

E 

£ 

Instruments. 

Freeman,  Anna  M.,  .     . 

P 

£ 

Burchett*s  Perspective. 

Grace,  Philip  J., 

•  • 

£ 

P 

^ 

Burchett*8  Perspective. 

Griffin,  George,    .     .     . 

E 

P 

P 

Instruments. 

Jebb,  Eglantyne, 

£ 

•  ■ 

P 

P 

{ Wornum's    Ornament, 
\    and  Lindley*s  Botany 

Keating,  Henry,       .     . 

P 

E 

•  • 

P 

Puckett*s  Sciography. 

Lawles,  Louis,     .     .     . 

P 

£ 

•        A 

Burchett*s  Perspective. 

Lee,  Alice  K.,      ... 

£ 

•     • 

Colours. 

Ley  bourn,  Rev.  John,   . 

E 

•     « 

P 

Instruments. 

Leonard,  John,     .     .     . 

*  • 

.     a 

£ 

Colours. 

Lynham,  Nannie,     .     . 

• . 

■    » 

£ 

Sepia  Landscapes. 

MacManus,  James  C.     . 

£ 

•  t 

Instruments. 

Maffett,  Isabella,       .     . 

•  • 

£ 

r  Colours  and  ftfll  Certi- 
\     ficate. 

Mark,  Mathew  W.,  .     . 

£ 

•  • 

P 

Colours. 

/  Womum*s     Ornament, 

McDonnell,  John,     .     . 

£ 

P 

£ 

£ 

(     Lindley's  Botany,  full 
(    Certificate. 

M*Question,  Harriette,  . 

P 

•     • 

E 

•  • 

Instruments. 

Millard,  Joseph,   .    .    . 

•  • 

£ 

P 

•  • 

( Burchett's  Perspective 
\     and  full  Certificate. 

Mitchinson,  Caroline  M., 

>  • 

P 

E 

•  • 

i  Burchett*s       Geometry 
\     and  Perspective. 

P.  signifies  Pass  ;  and  E.  implies  Excellent,    A  Student  obtaining  the  latter 
mark  is  entitled  to  a  Prize. 
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Nature  of  Examination. 

Kame. 

Prise  Selected. 

Free- 

Geo- 

Per- 

Model. 

hand. 

metry. 

spectlTe 

Moss,  William  H.,     .     . 

•    • 

£ 

P 

fiurchett*8  Perspective. 

Marpby,  Mary  F.,    .     . 

•  • 

E 

V     • 

Burchett's  Perspective. 

Nesbett,  Francia  M.,     . 

•  • 

P 

£ 

Instruments. 

Nolan,  John  F.,  .     .     . 

P 

E 

•   m 

Barchett*s  Perspective. 

Norton,  Kate,      .     .     . 

E 

•  • 

•     • 

Instruments. 

O'Nial,  Elizabeth  C,    . 

•  • 

E 

•    • 

Puckett*s  Sdography. 

Oldham,  Eldredd,     .     . 

• 

P 

B 

Instruments. 

Oaborne,  WiUiam,     .     . 

B 

.  • 

P 

Colours. 

Plmikett,Hon.MiflsE.M. 

E 

• . 

E 

P' 

Instruments. 

Booke,  John  Jamea,  .     . 

P 

•  • 

. . 

E 

Instruments. 

Scott,  Anthony,  .     .     . 

P 

E 

• . 

P 

1  Burchett's  Perspective 
(     and  full  Certificate. 

Seott,  John  Miller,  .     . 

P 

£ 

« 

•    • 

Burchett*s  Geometry. 

Seadon,  Walter,  .    .     . 

E 

•   m 

•  • 

E 

Instruments. 

Symes,  Penella  C,  .     . 

E 

m    • 

•  a 

•  • 

Instruments. 

Tobias,  John  D.,      .     . 

•  fl 

•   • 

E 

Instruments. 

Webb,  John,  .... 

■  • 

■ . 

£ 

•  • 

5  Instruments  and  full 
I     Certificate. 

Wbilan,  John  P.,     .    . 

•  • 

£ 

E 

•  • 

( Burchett's     Geometry 
and  Perspective. 

Williaroe,  Oliver,      .     . 

•    • 

P 

E 

P 

if  Sepia  Landscapes  and 
\     fiill  Certificate. 

Withen,  George  W.,     . 

£ 

E 

E 

« • 

Colonrs. 

rBnrchett*8      Geometry 

Toang,  William,      .     . 

P 

^ 

E 

P 

<  and  Perspective ;  full 
(    Certificate. 

Carr,  Eleanor,      .    .     . 

P 

P 

P 

P 

Full  Certificate. 

Spencer,  Arabella,     .     . 

•  • 

■  • 

P. 

Full  Certificate. 

Alexander,  Mary  E.,     . 

•  • 

P 

•  • 

Baker,  Leslie,       .     . 

•  • 

P 

P 

• 

Beardwood,  John,     .     . 

•    • 

P* 

e    • 

Bradley,  Dora,     .     .     . 

P 

•  • 

Brown,  Mary, 

P 

•  • 

Carr,  Annie  H.,  .    .     . 

P 

•    • 

Cellem,  Mary  A.,      .     . 

P 

•  • 

Dommett,  Gordon,    .     . 

P 

•    • 

Dillon,  Patrick,    .     .     . 

P 

•  t 

Dnndas,  Oliiria,        .     . 

P 

P 

1 

Freeman,  John  K.,  .     . 

P 

1 

Foller,  Elizabeth  M.,     . 

•  • 

P        1 

Garbois,  Jane  N.,     .     . 

•    * 

P 

Holahan,  John,   .    .     . 

•  • 

P* 

•  •      1 

Hntchinson,  Caroline,  . 

P 

•         1 

Johnson,  John  P.,    .     . 

P 

1 

1 

P.  signifies  Pau;  and  E.  implies  JBxcellmt.    A  Student  obtaining  the  latter  mark  is 
entitled  to  a  Prise. 
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saa 


Kame. 


Jordan,  Francis  L.,  . 
Kirkwood,  Margaret, 
Leeper,  William  C, 
Lynch,  Thomas  J., 
Mackie,  William, 
Magee,   Mary  Anne, 
Marks,  James  C, 
Middleton,  John, 
Mies,  John  T.,     . 
Mitchmson,  Elizabeth, 
Mitchinson,  Isabella, 
Montgomery,  M.  L., 
Mnrphy,  Hull  J., 
Murphy,  Louis,    .     . 
Nay  lor,  Elizabeth,     . 
O'Hanlon,  Amelia,   . 
Overend,  Henry  B.  L,. 
Robinson,  Emily  H., 
Ross,  Bessie  M.,  .     . 
Scott,  Thomas,     .     . 
Seadon,  Thomas, 
Seadon,  William, 
Smith,  Joseph  C,     . 
Stuart.  Walter  C,     . 
Thornhill,  Harriette, 
Todd,  Dora  H  ,    .     . 
White,  John  R., 
Whitthorn,  Joseph,   . 
Yates,  Maude  A.. 


Katuxe  of  Examination. 


Free- 
hand. 


P 
P 
P 


P 

P 


P 
P 

•  • 

P 

«   • 

P 

•  • 

P 

•  • 
P 
P 
P 

■   • 

P 

t     ■ 

P 


Oeo- 
metxy. 


(Signed) 


P 
P 


P 

•  ■ 

P 
P 

■  • 

P 


•  • 


Per- 
spective 


Model. 


P 
P 


P 
P 


Prize  Selected. 


EDWIN  LYNE, 

Head  JfasUr. 


P.  signifies  Pass  ;  and  E.  impliea  ExeeUmU    A  Student  obtaining  the  latter  mark  is 
entitled  to  a  Prize. 


List  of  Loams  maob  by  the  Dbpartmbnt  of  Science  amd  Art  to  the 

SociBTT^s  School  of  Abt. 

Two  Original  Life  Studies,  by  Mulready. 
^'^"'■t^  rTP*?.^^'''  Drawings,  viz. :-  ^ 
StrJt  q  ^^""^  T'-^^eller,  by  David  Cox. 

flowers  from  Nature,  in  Tempora. 
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Milton  Shield  (electrotype  reproduction). 

Nine  Fan  Designs  (French)  purchased  in  the  Universal  Exhibition  of  Paris, 

1867,  retained  one  week. 
Photographs  of  Decorative  Plate,  ]  yoi. 

Do.  of  Indian  Architecture.  1  vol. 

Da  of  Treasures  of  Pretrossa.  1  vol. 

Do.  of  Holbine's  Designs.  1  vol. 

National  Portrait  Catalogue.  3  vols. 
Catalogue  of  Reproductions.     1  vol. 
Hand  Book  of  Engravers  of  Ornament. 
Report  on  Paris  Exhibition.    5  vols.,  2  sets. 
index  of  do.,  2  vols. 

Catalogue  of  British  Section  of  Paris  Exhibition.    2  vols. 
niostratioBS  of  the  Qenius  of  Michael  Angelo. 
Universa]  Catalogue  of  Books  on  Arts.     1  vol. 
Chnunolitliographs  of  the  principal   objects  of  Art  in  the  South  Kensington 

Museum.     Part  3.  #> 

Cloisters  of  Monreale,  Sicily  (Photographs).  1  vol. 
Italian  Sculpture  of  the  Middle  Ages  (Photo.).    1  vol. 
Corporation  and  College  Plate  (Photo.).     1  vol. 
Universal  Catalogue  of  Books  on  Art.     Vol.  2nd. 
Dlostrations  of  Ancient  Buildings  in  Kashmeer  (Photo.).  1  vol. 
Waring* 8  Stone  Ornaments  (Monuments  of).     1  vol. 
Etchings  of  Art  Objects,  5  series.    1  vol. 
Italian  Kuins  (Canaletto),  Oil. 
Stodj  of  Male  Head  (Etty),  Oil. 
Distant  View  of  Windsor  ^Water-colour).    D.  Cox. 
Hydrangea  (Water-colour).   E.  Jackson. 

Nine  Fan  Designs,  Modern  French,  purchased  in  the  Universal  Paris  Exhibi- 
tion of  I867f  and  executed  by  the  following  Artists,  viz. :— A.  Pascatti, 
E.  de  Beaumont,  Croun,   Henri  Picou,  R   Froment,   Mme.  Callamatta, 
retained  for  four  weeks. 
Catalogue  of  the  Loan  Exhibition  of  Fans. 
One  Male  Life  Study  by  Mulready. 

Tables  showing  the  Progress  made  by  the  Royal  Dublin  Society* s  School  of 

Art. 


Year. 

Ntunber  of  Students. 

Amount  paid. 

£     8.    d. 

1862 

344 

who  paid 

265  16     4 

1863 

848 

279  16     9 

1864 

486 

888  14  11 

1865 

484 

416     0     0 

1866 

431 

418     1     4 

1867 

432 

458     6  10 

1868 

619 

470  14     1 

1869 

638 

610     9     6 

187J 

616 

458     6     0 

B 
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Table  Bhowing  the  Number  of  Students  of  External  Schools  instructed  in 
JDrawing  through  the  Agency  of  the  Central  School. 

Year.  Number  of  Students. 

1862, 640 

1868, 1848 

1864, 1848 

1865, 2485 

1866. 

1867, about  8500 

Table  showing  the  JtesuU  of  Local  Examination  of  Second  Orade. 


Year. 

Number  of  Students  suooeasful. 

Number  of  Papers  passed. 

1861 

20 

22 

1862 

S2 

45 

1868 

23 

80 

1864 

42 

63 

1865 

72 

115 

New  arrangement  and  standard  of  excellence  raised. 

1866 

52 

80 

1S67 

67 

98 

1868 

112 

164 

1869 

105 

151 

1870 

99 

159 

Table  shotcing  Result  of  National  Competition. 


Year. 

1857 

1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870  1 


Number  of  Afrards. 


6  Awards  to  18  Students,  and  represented  by  18 


2   ' 

1 

1 

2 

1    ^  Nat.  Medallions. 

2 

1 

4 

4* 

8t 

9 
11 
11 


I  S!S'®**?*^8:  five  awaids. 

T  National  awards.  fl*«r    •        * 
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Tew.  Number  of  Local  MedaLs.       Honorable  Mention. 

1863  ...  13  .  .  2 

1864  ...  20«  .         .  6 
1866          ...               82t           .          .            - 

Tkirdf  or  highest  Orade,  Prizes,  instituted  in  lieu  of  Local  Medals  in  the  Year 

1866. 


Number  of  Fxixee. 

Honorable  Mention. 

14 

8 

16 

4 

16 

1 

22 

1 

81 

,         ^ 

1866  .... 

1867  .... 

1868  •    •    .    . 

1869  .... 

1870  .... 

The  snccessfiil  Students  having  been  called  up,  received  the  Prizes  awarded 
to  them  from  His  Excellency.     At  the  conclusion  of  this  ceremony, 

The  Mabquis  of  Habtinoton,  Chief  Secretary  for  Ireland,  rose  and  said-» 
Tour  Excellency,  my  Lords,  Ladies,  and  GentlemeD,  I  can  assure  von  that  it  is 
with  great  pleasure  1  find  myself  for  the  first  time  in  the  position  of  addressing, 
in  my  official  capacity,  an  Irish  audience.  Perhaps  you  will  let  me  say  that,  like 
most  Englishmen — although  Irishmen  are  not  very  willing  to  acknowledge  it — 
I  have  lone  felt  a  deep  interest  in  and  a  deep  sympathy  with  Ireland  and  the 
Irish  people.    If  on  this,  the  first  occasion  of  my  cominj^  among  you,  I  may  be 
permitted  to  remind  you,  that  although  a  great  part  of  my  life  has  been  spent 
m  England,  I  am  connected  by  ties  of  relationship  and  property  with  this 
coontrv,  80  that  yon  will  not  receive  me  quite  as  a  stranger  among  you ;  and 
yoo  will  also  allow  me  to  express  a  hope  that  whether  my  ofiicial  connexion  with 
yon  is  destined  to  be  long  or  short — whether  it  produce  no  better  or  more  lasting 
results — ^it  will  at  least  leave  behind  it  on  both  sides  pleasant  and  agreeable  re- 
collections.    I  have  heard  with  great  satisfaction,  from  the  able  speech  of  Mr. 
Maonsell,  and  from  the  report  of  the  Committee,  statements  which  prove  that 
in  this  country  one  at  least — and  I  hope  that  it  is  not  a  single  instance,  but  that 
there  are  many  similar  institutions — that  one  useful  and  meritorious  institution 
has  prospered  durin?  the  year,  and  that  the  branch  of  education  and  culture  to 
which  it  devotes  itsdf  has  made  in  this  city  satisfactory  progress.  I  am  glad  to 
find,  although  I  am  sure  you  will  excuse  me  if,  after  ibaKing  so  very  recent  an 
seqnaintance  with  Irish  affairs,  I  show  but  little  knowledge  of  the  subject,  that 
irt  and  scientific  education  in  this  country  has  not  been  altogether  neglected  by 
the  Government.    I  find  that  a  short  time  ago  a  commission  was  appointed  for 
the  purpose  of  inquiring  how  far  this  and  similar  institutions  for  the  purpose  of 
promoting  the  cultivation  of  science  and  art  would  be  most  usefully  combined 
and  brought  into  harmony  with  each  other,  and,  as  far  as  my  memory  serves  me, 
to  inquire  how  the  advantages  intended  to  be  held  out  to  the  whole  country,  by 
a  grant  given  by  Parliament  for  the  promotion  of  education  in  science  and  art, 
wonld  be  most  usefully  extended,     ido  not  know  whether  those  who  hear  me 
concur  generally  or  not  in  the  recommendation  made  by  that  commission.  I  find 
that  they  did  not  recommend,  as  at  one  time  contemplated,  a  Science  and  Art 
Department  expressly  for  this  country,  because  in  their  opinion  the  establish- 
ment of  such  an  institution  would  not  be  for  the  benefit  of  Ireland,  and  that  Ire- 
land would  derive  greater  benefit  from  the  advantages  held  out  by  the  general 
Science  and  Art  Department  of  London.    I  find  they  made  many  recommenda- 
tions by  which  these  advantages  might  be  extended.    I  have  not  had  an  oppor- 
tonity  of  learning  how  far  they  have  been  carried  out,  but  I  am  quite  sure  my 

*  Half  a  year's  work. 

t  Being  two  Medala  in  tKoeas  of  the  maximum  number  aUowcd  by  rule. 
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noble  friend  the  Lord  Lieutenant  and  the  Goremment  will  only  be  too  happy  to 
folly  consider  these  suggestions,  in  so  far  as  they  have  not  been  carried  out,  and 
that  we  will  do  all  in  our  power  to  extend  to  Ireland  those  advantages  which 
have  been  pointed  out  by  Mr.  Maunsell  as  haying  been  reaped  by  England  and 
Scotland.  I  will  not  trespass  on  vour  time  this  evening.  I  will  only  say  that, 
although  I  have  not  hitherto  turned  my  attention  to  the  subject,  in  my  opinion  it  is 
almost  impossible  to  overrate  the  advantages  conferred  on  a  country  in  the  ex- 
tension to  all  classes  of  education  in  science  and  art.  It  has  been  pointed  out, 
partly  on  this  and  partly  on  other  occasions,  that  the  material  advantages  of 
such  an  education  is  very  great,  and  that  thoroughly  diffused  art  education  adds 
greatly  to  the  material  value  of  the  productions  of  a  country ;  but  I  would  beg 
of  you  to  remember  that  however  great  those  benefits,  the  advantages  to  be  de- 
rived by  a  country  are  not  to  be  measured  by  any  such  material  results.  1  believe 
that  by  the  spread  of  art  education  you  will  be  doing  much  to  g^ve  a  new  plea- 
sure, a  new  taste,  and  a  new  source  of  enjoyment  to  hundreds  of  your  fellow- 
countrymen — advantages  that  cannot  be  measured  by  any  calculation  of  pounds, 
shillings,  and  pence.  I  am  glad  to  know  that  you  have  made  and  are  making 
satisfactory  progress  in  the  matter.  I  can  only  say  that  so  far  as  the  Govern- 
ment and  myself  are  concerned,  we  will  be  always  willing  to  do  what  lies  in  our 
power  to  further  you  in  the  good  work,  and  I  hope  the  results  in  future  will  be 
as  satisfactory  as  they  appear  to  have  been  in  I  he  past.  1  have  to  thank  you  for 
the  kind  reception  you  have  given  me  on  this  my  first  appearance  among  yon. 

Lord  Clonbbock,  as  one  of  the  Vice-Presidents  of  the  Society,  said  it  became 
his  pleasing  duty  to  return  thanks  to  His  Excellency  for  the  kind  manner  in  which 
he  had  responded  to  the  invitation  of  the  Society  to  honour  them  with  h\f*  presence. 
Of  all  the  liberal  objects  which  commanded  the  attention  of  the  Royal  Dublin  So- 
ciety, he  did  not  know  that  there  was  one  more  useful — certainly  there  was  none 
more  interesting — than  that  which  had  been  the  means  of  bringing  the  present 
assembly  together.  He  regarded  the  institution  of  these  Schools  of  Science  and 
Art  as  a  wise  and  salutary  measure.  It  was  well  known  that  in  the  middle 
classes  of  society,  but  especially  among  the  artisan  class,  there  was  a  consider- 
able amount  of  talent  and  genius  lying  dormant,  and  needed  only  to  be  drawn 
out  by  education  to  be  utilised.  However  widely  genius  might  exist  in  a  country, 
unless  it  were  developed  by  education,  it  would  be  of  little  value.  With  respect 
to  the  Royal  Dublin  Society's  Schools  of  Art,  there  was  much  in  the  report  which 
had  been  read  to  make  them  look  back  with  satisfaction  to  the  past,  and  forward 
with  hopes  to  the  future.  He  believed  there  was  much  in  the  disposition  of  the 
people  of  this  country  to  make  these  schools  highly  popular,  and  that  there  was 
a  quickness  of  apprehension  and  of  imagination  in  his  countrymen  that  should 
make  them  very  favourable  recipients  of  instruction  in  art  which  these  schools 
imparted.  He  found  that  since  the  year  1862  the  number  of  pupils  had  nearly 
doubled,  showing  the  increased  popularity  of  the  school,  and  he  also  found  that 
in  a  comparison  of  five  of  the  most  distinguished  schools  of  a  similar  kind  in 
England  with  this  country,  the  Irish  school  stood  first.  He  thought  in  those 
figures  there  was  great  encouragement  for  the  Society  generally,  and  more 
especially  to  Colonel  Adamson  and  his  committee  to  continue  those  labours 
which  they  had  hitherto  so  successfully  prosecuted.  To  develope  the  talent  which 
so  largely  existed  in  the  country,  to  present  the  means  of  an  art  education  to 
those  classes  which  were  unable  to  procure  it  for  themselves,  is  a  noble  and  pa- 
triotic task,  and  one  well  worthy  to  be  undertaken  by  this  ancient  and  honour- 
able Society.  In  this  task,  as  in  others  to  which  the  Society  devotes  its  atten- 
tion, it  has  felt  itself  much  encouraged  and  assisted  by  the  kind  interest  which 
His  Excellency  has  ever  taken  in  its  proceedings.  For  this  kind  interest  and 
the  patronage  which  His  Excellency  has  uniformly  extended  to  it,  he  (Lord 
Clonbrook)  was  commissioned  to  tender  to  His  Excellency  the  Society's  most 
grateful  thanks,  as  well  as  for  the  distinguished  honour  of  his  presence  here  this 
evening. 
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His  Excbllbnct  Earl  Spbnceb,  who  was  received  with  applause,  addressed 
the  assembly.  He  said, — My  Lords,  Ladies,  and  Gentlemen,  it  is  one  of  the  most 
pleasing  of  my  duties,  as  the  humble  representative  of  Her  Majesty,  to  attend  on 
occasions  like  the  present.  I  know  that  in  coming  here  1  am  fulfilling  the  wishes  of 
Her  Majesty,  whose  love  for  art  and  science  has  so  often  been  shown,  and  whose 
own  family  numbers  some  distinguished  artists,  and  I  am  representing,  therefore, 
oae  of  the  objects  which  she  most  has  at  heart  when  I  attend  in  Ireland  at  a  meet- 
mv  of  this  kind.  I  feel,  I  confess,  some  difficulty  in  repeating  for  a  third  time  a  visit 
to  thb  room  on  this  special  occasion,  for  I  know  I  can  sav  little  that  is  new  or  little 
that  is  interesting ;  in  this  respect  I  have  to  beg  your  mdulgence.  But  1  can  at 
the  same  time  speak  with  more  certainty  than  1  did  on  previous  occasions  of  the 
good  which  I  know  this  Societv  does  in  Ireland  with  regard  to  the  promotion  of 
art  and  science,  for  I  am  able  to  watch  the  progress  which  this  school  has 
made ;  and  I  am  glad  to  see  from  the  report,  and  to  hear  from  the  speeches 
which  have  been  made  to-night,  that  there  has  been  a  steady  and  constant  im- 
provement in  the  Art  School  of  the  Dublin  Society.  I  need  not  refer  to  the 
figures  relating  to  that  matter.  They  have  been  most  minutely  and  elaborately 
eone  into  by  Mr.  Maunsell.  The  increase  this  year  alone  is  sufficient  to  show 
how  greatly  the  advantages  of  this  school  have  been  used  by  the  people  of  this 
city,  for  I  see  that  59  more  students  have  attended  the  school  during  the  past 
year  as  compared  with  1859.  1  find  that  in  national  competitions,  which  is  the 
highest  test  that  can  be  given  to  any  school  of  this  sort,  more  prises  have  been 
awarded  to  the  pupils  of  the  Royal  Dublin  Society's  School  of  Art  than  in  any 
former  year  or  to  any  other  school.  Out  of  thirteen  awards  that  have  been 
given  this  vear,  I  ought  to  mention  the  name  of  one  lady  who  has  succeeded  in 
obtaining  /our,  and  has  thus  added  considerably  to  the  honour  of  the  school.  I 
regret  she  is  not  here  to-night.  I  allude  to  Miss  Kate  Seymour.  These  results 
must  be  encouraging  to  those  who  have  at  great  pains  supported  the  school.  It 
shows  that  they  have  been  right  in  supposing  that  the  Irish  people  have  an  apti- 
tude for  the  pursuit  of  art,  science,  and  eood  taste.  It  is  natural  to  suppose 
that  this  would  be  the  case  from  the  intelligence  and  imagination  of  the  Irish 
people ;  and  it  must  be  gratifying  to  those  who  have  supported  this  school  to 
see  that  their  efforts  have  been  crowned  with  success.  I  see  by  the  report  a 
further  proof  of  the  success  of  this  school  in  the  fact  that  in  England  ana  Scot- 
land several  large  manufacturers  have  purchased  designs  that  have  been  made 
by  the  pupils  here.  I  myself  had  the  pleasure  of  seemg  the  other  day  some 
works  that  have  been  ordered  by  an  enterprising  merchant  in  this  citv.  I  saw  some 
carpets  that  have  been  made  after  the  designs  by  one  of  the  successful  competitors 
of  last  year ;  and  I  see  that  the  citizens  of  Dublin  have  given  proof  of  their  appre- 
ciation of  the  value  of  improvements  in  taste  and  manufactures  by  offering  prizes 
for  designs  to  the  United  Kingdom.  This  I  think  is  eminently  satisfactory,  and 
particularly  as  we  know  that  in  some  respects  Dublin  labours  under  disadvan- 
tages. To  one  of  these  disadvantages  Mr.  Maunsell  and  others  have  alluded ; 
the  want  of  a  museum  for  ornamental  art  in  this  city.  I  most  sincerely  vrish 
we  could  see  one  established  here.  I  am  glad  to  find  the  Royal  Dublin  Society 
turning  their  attention  to  this  matter,  and  I  assure  you  that  I  shall  be  most  happy— 
and  I  know  I  can  say  the  same  of  my  noble  friend  beside  me — to  discuss  and  con- 
sider any  proposition  which  they  ma^  have  in  view  to  further  the  design  of  estab- 
lishing such  a  museum  in  this  city.  I  know  full  well  that  without  such  a  museum 
it  is  almost  impossible  to  instruct  pupils,  or  to  stimulate  a  love  of  art  amongst  the 
people  of  the  country.     While  alluding  to  this  subject  I  cannot  pass  over  some 

guns  that  have  been  made  during  the  last  two  years  with  respect  to  art  in 
nblin.  The  Royal  Irish  Academy  I  believe  have  made  considerable  improve- 
ments to  enable  the  public  to  see  their  magnificent  collection  of  ancient  works  of 
art — works  I  believe  that  are  unrivalled  m  England  or  Scotland.  To  the  Na- 
tional Gallery  some  very  important  works  of  the  ancient  masters  have  been 
added,  and  a  loan  collection  is  there  of  the  same  nature,  which  ought  to  have 
an  important  influence  on  art  in  this  country.   I  must  allude  also  to  an  attempt 
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recently  made — anfortnnately  without  success,  though  I  trust  there  will  be 
better  fortune  on  a  future  occasion — an  attempt  to  get  together  a  collection  of 
portraits  connected  with  Irish  history.  A  few  years  ago  in  London  a  similar 
exhibition  was  held  with  much  adrantage  to  the  public ;  in  that  exhibition  were 
a  considerable  number  of  Irish  portraits  ;  but  I  am  satisfied  that  a  great  many 
more  portraits  would  be  obtained  in  the  Irish  capital  if  a  collection  was  estab- 
lished there.  Gentlemen  who  own  yaluable  and  interesting  portraits  in  this 
country,  while  reluctant  to  send  them  across,  I  will  not  say  the  **  melancholy 
ocean,"  as  did  Mr.  Maunsell,  for  England  is  only  separated  from  us  by  a  channel, 
but  across  the  Channel,  and  to  run  the  risk  of  transmitting  them  to  London, 
would  be  quite  happy  to  contribute  them  to  an  exhibition  in  Dublin.  There  can 
be  no  doubt  that  apart  from  the  interest  which  such  an  exhibition  would  create, 
much  profit  to  art  would  be  deriyed  from  it,  as  many  works  of  high  artistic 
merit  would  be  brought  before  the  public.  A  portrait  gallery  in  Dublin  would 
be  a  neutral  ground  of  history  where  no  dissensions — none  of  those  religious  or 
other  dissensions  which,  unfortunately,  too  often  preyail  in  Ireland — could  in 
any  way  interfere ;  and  I  most  sincerely  hope  that  we  may  be  able  at  some 
future  time  to  promote  an  exhibition  of  this  nature  in  the  Insh  metropolis.  It 
depends,  howeyer,  neatly  on  the  support  giyen  to  the  project  by  the  owners  of 
works  of  art  and  the  public  generally.  If  it  could  be  shown  uat  a  good  and 
useful  exhibition  of  that  sort  could  be  got  up  in  Dublin,  there  would  be  a  strong 
case  to  ask  for  aid  for  it  from  the  Goyernment,  and  I  should  be  yery  glad  to 
support  the  application.  I  will  not  detain  yon  further  to-night ;  I  will  merely 
congratulate  the  successful  competitors,  and  express  a  hope  that  the  taste  and 
skill  which  they  haye  shown  in  art,  and  which  has  receiyed  its  fitting  reward  this 
night,  may  be  successfully  deyeloped,  not  only  for  their  adyantage  but  to  the 
honour  of  the  school  in  which  they  first  receiyed  their  instruction — the  Art 
School  of  the  Royal  Dublin  Society. 

The  proceedings  then  terminated. 
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EVENING  SCIENTIFIC  MEETINGS. 


Monday  EysMiNa,  Novbmbbb  21,  1670. 

Hdmphbt  MnfCHiN,  M.  D.,  in  the  Chair. 

Mr.  W.  F.  Kibbt,  Assistant  in  tho  Museum  of  Natural  History,  read  a  paper 
"  On  the  SphmgidtBy**  in  the  Museum  of  Natural  History. 

In  reply  to  an  objection  by  Mr.  Adair,  relative  to  the  periodical  abundance 
or  scarcity  of  certain  insects,  Mr.  Kibbt  said  that  Tarious  causes  had  been  sug- 
gested to  account  for  the  occasional  comparatiTC  abundance  of  certain  insects. 
The  causes  were  probably  temporary,  such  as  the  scarcity  of  some  species  of 
Mrd  which  preyed  on  a  particular  insect,  or  the  occurrence  of  an  unusually  fa- 
Toorable  season  for  allowing  a  larger  number  of  larvse  to  mature.  The  Hum- 
ming-bird Moth  was  Tery  conspicuous  on  the  wing,  and  as  it  flew  by  day  as  well 
as  at  dusk,  and  was  a  garden  insect,  its  appearance  in  fine  summers  usually 
attracted  much  attention. 

Mr.  Mobb  remarked  on  the  habits  of  the  Humming-bird  Hawk  Moth  flying 
aloDg  bare  walls,  as  he  had  observed  near  Glasneyin. 

Mr.  HowAAD  Obubb,  C.  E.,  read  a  paper,  **  Descriptive  of  the  New  Auto- 
matic  Spectroscope,'*  constructed  by  him  for  the  Society. 

A  large  number  of  Insects  from  the  Museum,  as  well  as  other  objects  of  in- 
terest, were  exhibited. 


MoiiDAT  Evening,  December  19,  1870. 

Robert  Staweu.  Bali.,  A.  M.,  in  the  Chair. 

G.  Johnstone  Stonet,  A.  M.,  F.  R.  S.,  delivered  "  A  Discourse  on  Recent 
Discoveries  in  Molecular  Physics." 


MoNDAT  Eyexino,  Januabt  16,  1871. 
G.  Johnstone  Stonet,  A.  M.,  F.  R.  S.,  in  tlie  Chair. 

Mr.  HEBCtrLEi  Ellis  read  his  paper  '*  On  the  Seasons  of  the  Gnat  Year  " 

Mr.  Geoohboan,  Architect,  read  a  paper  **  On  a  New  Method  of  Extending 
existing  Bridges  and  reducing  steep  Graoients,  with  special  reference  to  remo- 
deUing  Carlisle  Bridge,  Dublin." 

MoNDAT  EvENiNo,  Febbuabt  20,  187 1> 

Cbokbb  Kino,  M.  D.,  in  the  Chair. 

Dr.  Albxamdeb  Macalisteb  delivered  '*  A  Discourse  on  recent  Advances 
in  Comparative  Anatomy." 


Monday,  Mabch  20,  1871. 
Robebt  S.  Ball,  A.  M.,  in  the  Chair. 

Rahsat  H.  Tbaquaib,  M.  D.,  read  his  communication  '*  On  the  Restoration 
of  the  Tail  of  the  African  Mud  Fish  {ProtopUrus  annutent)j''  illustrated  by  a 
specimen  in  the  Society's  Museum. 
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David  Moorb,  Ph.  D.,  Director  of  the  Botanic  Garden,  read  his  paper  **  On 
a  Fungoid  Disease  which  attacks  and  destroys  Plants  belonging  to  the  natural 
order  FandanesB  or  Screw  Pines."' 

After  some  obserrations  b?  Mr.  Adair,  Mr.  Kirbt,  and  Dr.  Steels, 

Dr.  MooRB  said  that  Dr.  Wright  had  obserred  young  plants  similarly  affected 
in  the  tropics.  The  PandoHug  referred  to  certainly  did  not  die  of  old  age,  aa  it 
had  never  yet  flowered,  and  he  had  always  expected  that  it  would  do  so.  It  was 
probably  the  oldest  specimen  in  Europe.  One  was  known  to  flower  last  year 
at  the  Botanical  Gardens  in  Edinburgh.  A  Pandanua  in  Ceylon  (P.  odoratiferus) 
perfumes  the  whole  forest  for  a  mile  round  where  it  flowers ;  but  only  very  old 
trees  flower. 

Professor  Dter  read  his  paper  *'  On  the  Germination  of  Seeds ;"  in  which  it 
was  demonstrated  that  the  germination  of  certain  monocotyledonous  seeds  was 
not  endorhiral. 

Dr.  Steele  remarked  on  the  importance  of  the  subject,  and  the  necessity  for 
a  more  extended  series  of  observations. 

Mr.  Kirbt  read  **  Notes  on  Three  Species  of  Trap-door  Spiders,  whos« 
nests  are  in  the  Museum  of  the  Royal  Dublin  Society." 


Monday,  Aprils,  1871. 
Professor  R.  S.  Ball,  A.  M.,  in  the  Chair. 

Mr.  James  Dillon,  C.  E.,  read  a  paper  **  On  the  Defects  of  the  Irish  Rail- 
way System,  and  the  best  way  of  facilitating  the  construction  of  cheap  Branch 
Railways,"  in  which  he  advocated  the  adoption  of  a  very  narrow  gauge  for 
branch  railways  with  little  trafiic. 

Mens.  Hbnri  Charlier's  paper  **  On  an  Improved  System  of  Horse  Shoe- 
ing" was  read  by  Dr.  Tuffnell. 

Mr.  J.  H  AUG  ETON  said  that  he  had  been  much  struck  with  a  new  system  of 
horse  shoeing,  invented  by  Mr.  James  M< Kenny,  and  published  in  the  Weekfy 
Hreeman.  A  small  lump  of  gutta-percha,  fastened  between  two  plates  of  copper, 
was  slipped  in  under  the  shoe  when  the  horse  was  shod,  so  as  to  enable  the  horse 
to  rest  on  the  frog.  This  system,  which  was  very  simple,  and  required  very  little 
alteration  in  the  old  system  of  shoeing,  was  adopted  by  two  veterinary  surgeons 
and  horse  shoers  in  Dublin. 

Dr.  Stewart  said  that  Lord  James  Butler  has  tried  both  Mr.  M*Keimy's 
system  and  M.  Charlier's,  and  found  the  latter  much  preferable,  producing  a 
feeling  of  perfect  safety  in  both  horse  and  rider.  If  a  horse  was  shod  on  M. 
Charlier's  system,  the  sole  of  the  foot  soon  becomes  perfectly  hard. 

Mr.  FRANCI8,  of  Camden-street,  said  that  if  the  frog  was  not  trimmed,  it 
was  liable  to  split  at  the  point  and  exfoliate.  He  asked  if  it  was  liable  to  do  so  in 
M.  Charlier's  system,  and  if  the  wall  of  the  foot  would  bear  the  weight  of  horse 
and  rider.  As  the  frog  grows,  it  requires  trimming,  and  he  thought  a  medium 
should  be  observed. 

Mr.  John  Gloao,  of  the  Royal  Irish  ConsUbulary,  said  that  he  had  tried  M. 
Charher  8  system  on  twenty-five  horses,  with  sound  feet,  and  found  it  to  answer 

'1?l  fl  t  r^7®*^-  ^1  ^*^"*^  "<*'  »*y  if  >^  ^o«'<l  be  equally  serviceable  for  hmes 
with  flat  feet  or  weak  crusts.     The  foot  exfoliates,  and  casts  off  as  much  as  is 

rfnfpr  InH^r       '  ^^^  'equire  cutting.    The  frog  completely  changes  its  cha- 
rnf;de7enc';inh\%n^^^^^  ^**^  '^^^  *^^^^"'^-  -^^"^^^  bVattrition. 

on  M.^'ch^arlle^sty.S^^^  ^^'  '^^*^°*"  '^^'^^  '^^  ^^^  ««P«»»«  of  shoeing  horses 

When  a^horw  i8^hoS*««^Sr**i''*  ?^^*  ^^^^^  ^  •^^^^^  *»  »«t  different  feet. 
more  confidence  and  na«       Charlier's  system,  his  feet  work  better,  and  he  feels 

.  ana  can  carry  a  heavier  weight.    The  shoes  cost  5f .,  instead  of 
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4f .,  but  they  last  longer.  The  material  he  first  used  was  broken  coach  springs  ; 
bat  a  proper  material,  a  combination  of  steel  and  iron,  had  now  been  introduced. 
He  had  three  horses  shod  on  M.  Charlier's  system,  from  18  months  to  3  years 
ago.  Where  the  hornj  part  of  the  foot  would  have  been  cut  away  on  the  old 
•ystem,  buttresses  of  horn  had  been  thrown  out.  The  fro^  becomes  as  elastic 
as  india-rubber,  with  buttresses  of  horn  on  both  sides,  and  the  sole  of  the  foot 
becomes  as  hard  as  stone. 

Mr.  G.  W.  Maumsbll  asked  if  M.  Charlier's  shoe  was  applicable  for  erery 
variety  of  work  ?  When  horses'  feet  are  weak,  farriers  recommend  a  leather 
shoe  to  be  used  for  their  protection.  He  thought  that  the  new  system  might 
answer  for  ploughing,  but  it  was  not  applicable  to  horses  worked  at  high  speed. 
A  newly-shod  colt  cannot  work  until  he  has  tried  his  paces. 

Another  Gentleman  said  that  the  shoes  employed  for  racers  hardly  differed 
from  M.  Charlier's. 

Dr.  TuPFNKLL  said  that  when  the  horse's  foot  had  not  been  pared,  there  was 
no  necessity  to  use  a  leather  sole ;  but  this  might  perhaps  be  the  best  system  for 
very  weak  feet.  He  asked  Mr.  Noone  to  speak  of  his  experience  of  M.  Charlier's 
shoe  for  bonters. 

Mr.  Pbtbb  Noomb  sud  that  he  had  tried  M.  Charlier's  shoe  for  three  years, 
and  that  there  was  no  better  shoe  for  hunters. 

Another  Gentleman  said  that  steel  of  proper  quality  for  M.  Charlier's  shoes 
eould  be  obtained,  at  a  fair  price,  as  soft  and  more  durable  than  any  iron.  Steel 
and  iron  will  not  weld  together,  and  are  scarcely  likely  to  answer. 

Mr.  Gooji'A  said  that  Mr.  Henry  Scrivan  had  tried  M.  Charlier's  system  for 
some  years,  and  found  it  good  for  agricultural,  carriage,  and  hunting  horses. 
The  system  was  introduced  six  or  seven  years  ago,  and  had  come  into  use  very 
moeh  during  the  last  twelve  months.  He  thought  that  it  was  the  perfection  of 
horse  shoeing,  and  applicable  to  any  foot.  If  the  frog  comes  to  the  ground, 
the  horse  cannot  slip.  Some  years  ago  a  country  blacksmith,  in  Mayo,  used  to 
shoe  horses  on  a  system  somewhat  analogous  to  M .  Charlier's,  and  it  answered 
admirably.  Its  only  defect  was  that  the  shoe  used  was  too  thick,  and  prevented 
the  frog  from  touching  the  ground — a  difiiculty  entirely  got  over  by  M.  Charlier. 
Ahorse  shod  on  M.  Cnarlier's  system  will  not  pick  up  a  stone  on  any  ground. 


Monday  Etbnino,  April  17,  167 1> 
G.  JoHHSTONS  Stonet,  A.  M.,  F.  R.  S.,  in  the  Chair. 
Mr.  Howard  Grubb,  C.  E.,  delivered  a  discourse  *0n  the  Spectroscope." 


Monday  Evening,  May  22,  1871. 
Prof.  W.  T.  Thiselton  Dyer,  in  the  Chair. 

Prof.  Robert  S.  Ball  described  the  principle  of  Kater's  Pendulum.  First,  ho 
explained  the  properties  of  the  simple  pendulum,  and  showed  that  a  weight 
suspended  at  the  end  of  a  string  14  feet  long,  took  the  same  time  tu  oscillate  in  a 
long  arc  as  in  a  short  one.  Galileo  was  tho  first  to  observe  this,  and  he  mea- 
sured the  time  by  counting  his  pulse  during  100  oscillations  of  the  pendulum. 
This  discovery  led  to  the  invention  of  the  clock.  The  time  which  a  pen- 
dulum takes  to  oscillate  does  not  depend  either  on  the  length  of  the  arc,  or 
the  weight,  or  on  the  material  of  the  weieht.  It  is  regulated  by  the  force  of 
gravity,  and  the  length  of  the  pendulum.  One  pendulum  one-fourth  the  length  of 
another  makes  four  vibrations,  while  the  longer  one  makes  two.  Therefore  the 
time  of  the  vibration  of  the  pendulum  varies  as  the  square  root  of  its  length.  If 
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gravity  did  not  exist,  the  pendulum  would  net  more  at  all ;  if  its  foree  were 
greater,  the  pendulum  would  mOTe  faster.  If  the  length  of  the  pendulum  and  the 
time  of  yibration  be  calculated,  the  force  of  gravity  could  be  ascertained.  To  do 
this,  the  pendulum  might  be  allowed  to  oscillate  for  twenty- four  hours  if  neces- 
sary, ana  the  number  of  seconds  it  took  to  perform  its  vibrations  would  then  be 
divided  by  the  number  of  vibrations.  The  exact  length  of  the  pendulum  was 
very  difficult  to  measure,  for  the  exact  point  of  suspension  at  the  top,  and 
the  exact  centre  of  the  pendulum  at  the  bottom,  were  not  easy  to  ascertain. 
But  Captain  Kater  had  invented  an  instrument  which  evaded  these  difficul- 
ties. He  suspended  a  bar  from  two  knife-edges  of  steel  at  the  top  of  the 
pendulum.  This  pendulum  will  vibrate  for  a  very  long  time  on  account  of  the 
slight  resistance  presented.  By  comparing  the  vibrations  of  the  simple  pendulum 
with  this,  until  they  correspond,  we  get  the  length  of  the  corresponding  simple 
pendulum.  The  time  of  vibration  of  the  rod  is  found  to  be  equal  to  that  of  a  pendn* 
lum  of  two- thirds  its  length.  If  another  pair  of  knife-edges  be  attached  to  the 
rod  at  this  point,  the  rod  will  swing  in  the  same  time  if  inverted.  Therefore  the 
centre  of  oscillation  and  the  centre  of  vibration  are  reciprocal.  When  the 
knife-edges  are  properly  adjusted,  the  distance  between  them  equals  the  length 
of  the  corresponding  simple  pendulum. 

Prof.  Ball  then  exhibited  Moore's  Patent  Pulley  Block,  which  consists  of  a 
lifting  chain  round  a  pulley  which  works  two  other  pulleys  precisely  equal  in 
diameter,  but  turning  in  opposite  directions,  with  a  very  slow  but  equal  motion. 
If  the  lifting  chain  is  pulled,  it  raises  the  other  two.  A  stone  weight  easily  lifts 
a  hundredweight.  If  the  lifting  chain  be  pulled  31*6  feet,  the  weight  is  raised 
one  foot ;  but  on  an  average  the  lifting  power  of  the  machine  is  only  10*4,  so 
that  two-thirds  of  the  work  were  consumed  by  friction.  If  more  than  half 
the  work  is  thus  absorbed,  the  pulley  cannot  overrun,  and  the  weight  remains 
suspended. 

Prof.  Ball  also  called  attention  to  a  very  compact  form  of  Hydraulic  Press, 
which  was  on  the  table.  It  could  exert  a  pressure  of  ten  tons.  The  motion  of 
the  ram  was  very  slow,  the  velocity  ratio  being  about  500.  It  will  shear  iron  half 
an  inch  sauare. 

Dr.  J.  Emerson  Rbtnolds  gave  an  account  of  Experiments  on  the  Flow  of  Li- 
quids through  capillary  tubes,  and  said  that  he  had  been  much  interested  in  read- 
ing of  some  old  experiments  made  by  M.  Poseuille  on  the  flow  of  liquids  through 
capillary  tubes,  and  he  had  repeated  and  verified  some  of  them.  It  is  well 
known  that  liquids  flow  faster  through  broad  tubes  than  through  narrow 
ones ;  but  M.  Poseuille  successfully  sought  for  the  laws  regulating  the  efflux. 
In  his  experiments  a  globe  was  employed  capable  of  holding  six  cubic  cen- 
timetres, with  a  capillary  tube  at  the  lower  extremity,  and  a  tube  connected 
with  a  vessel  of  compressed  air  at  the  top.  The  pressure  was  maintained 
practically  constant  throughout  the  experiment.  It  was  found  that  when 
the  length  of  the  tube  was  doubled,  the  rapidity  of  the  flow  was  diminished  by 
half— that  is  to  say,  if  the  tube  was  an  inch  in  length,  and  the  globe  took  500 
seconds  to  empty  itself  through  it,  it  would  require  1000  seconds  if  the  tube  was 
two  inches  long.  When  two  tubes  of  equal  length  were  contrasted,  the  rate  of 
flow  was  found  to  be  proportional  to  the  fourth  power  of  the  diameter.  Any 
fee  Jh  **"P«'*^«»-e  increased  the  rapidity  of  the  flow,  and  it  was  also  much  af- 
Uona  ofLVs  °^«"»*^»1  composition  of  the  liquid.  In  addition  to  water,  solu- 
the  flow  ^nH^fK*^*'*"^^"  experimented  with.  Some  were  found  to  accelerate 
rides  of  Varii?.^!  ^i''  '^-^^  '^:  *'  '^^  retarded  by  common  salt,  by  the  chlo- 
powLfLrSor^^^^^^^  ''*.'  '"^"!?5*^  ^y  snbstaices  known  in  mVdicine  as 
ImmoiSlm^cUnTi  k^iS'^'"^'  ''^'^''  of  potassium,  nitrate,  and  chloride  of 
tion.  flowed  mich Tor  '  .l!l  "^1"^  uncrystalHsable  or  albuminou^  matter  in  solu- 
MinUadalsriSres«^rjH.K^^'  J^**'  ^'^'^'  *^«  J»t«  Master  of  the  British 
not  acceWate^rTetffi  Hefound  that  the  viscosity  of  aliquiddid 

luical  composition  gV'eatlTafcrif"^^    I'"  density  or  capiuirity;  but  che- 

b  eaiiy  anected  it.     Ihe  transpiration  time  of  alcohols  in- 
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eraaae  with  their  complexitT  of  chemicml  composition.  M.  Graham  also  ezpe- 
rimeoted  with  hydrates,  ana  found  that  there  was  a  great  difference  between 
crystalloids  and  colloids.  It  was  rery  important  to  find  a  means  of  rapidly 
estimating  the  quantity  of  albnmen  in  bodies,  without  baring  recourse  to  the 
long  and  tedious  operations  of  a  regular  analysis.  Dr.  Reynolds  pointed 
out  that  the  transpiration  time  of  a  liquid  might  be  used  for  this  purpose, 
and  exhibited  a  rery  simple  arrangement  by  which  the  rate  of  flow  of  a 
given  liquid  can  be  ascertained.  The  apparatus  consisted  of  a  graduated 
tube,  a  metre  in  length,  divided  to  deliver  100  cubic  centimetres;  to  the 
lower  part  of  a  very  fine  thermometer  tube,  60  m.  m.  long,  is  attached.  The 
transpiration  time  of  many  liquids  can  be  easily  ascertained  by  noting  with  the 
watch  the  time  required  for  the  flow  of  50  c.  c.  of  a  given  length,  50  centimetres 
of  water  run  out  in  the  tube  exhibited  in  five  or  six  minutes ;  but  if  only  one  per 
omt.  of  albumen  be  added*  the  time  is  increased  by  nearly  a  minute  and  a 
quarter.  The  percentage  of  albumen  can  thus  be  determined  by  the  time  50  c.  e. 
of  a  solution  of  it  takes  to  run  off.  The  same  method  can  be  used  to  ascertain 
the  amount  of  caseine  in  milk.  Gum  and  sugar  also  increase  the  time  by  an 
amount  proportional  to  the  percentaee  of  either  body. 

The  Cbairm AN  remarked  that  this  was  an  admirable  instance  of  philoso- 
phical research  proving  of  practical  importance.  What  had  been  merely  a 
series  of  recondite  experiments  with  Mr.  Graham,  became  a  raluable  instrument 
in  the  hands  of  Dr.  Reynolds. 

Mr.  W.  F.  KiRBT  then  communicated  a  paper,  entitled  "  List  of  Species  of 
Papilioninse,  or  Swallow*tailed  Butterflies,  in  the  collection  of  the  Royal  Dublin 
Society,"  and  exhibited  specimens  in  illustration; 

Prof.  Ball  then  took  the  Chair. 

Prof.  W.  T.  Thisslton  Dtsr  then  made  some  remarks  onBud  Scales.  These 
were  common  on  buds,  but  were  generally  shed  when  the  leaves  were  fully  ex- 
panded. When  buds  hybernate,  they  re(}mre  some  protection  from  the  weather. 
The  scales  of  the  sycamore  are  modifications  of  the  petiole  or  stalk.  In  the  beech 
they  are  stipulatory  organs,  which  overlap  and  cover  the  small  leaves.  When  the 
leaves  expand,  they  begin  to  wither,  and  fall.  These  scales  are  found  in  lime,  syca- 
more, beech,  wyth  elm,  &c.,  representatives  of  three  widely-separated  orders.  In 
the  horse-chestnut  you  sometimes  find  a  specimen  which  is  parti  v  bud-scale  and 
partly  leaf.  This  proves  that  the  scales  are  stipules.  No  petioles  are  present. 
The  same  conditions  in  widely  different  plants  are  met  by  similar  arrangements. 
In  illustration,  he  exhibited  a  composite  plant  from  South  America,  which  re- 
lembled  in  its  foliage  a  Lathyrus  from  the  south  of  England.  Butterflies  were 
supposed  to  derive  some  advantage  from  mimicry,  and  mimickins;  species 
always  came  from  the  same  locality ;  but  it  was  not  the  case  with  plants,  for 
plants  that  resembled  species  of  another  group  nearly  always  occurred  in  widely 
leparated  localities.  Soil,  climate,  and  the  struggle  for  existence  seem  to  be 
the  cause  of  plants  sometimes  resembling;  other  groups. 

The  Chairman  said  that  mimicry  might  be  useful  to  a  plant,  and  instanced 
the  case  of  a  species  of  Lathyrus,  which  closely  resembles  grass.  The  Yellow 
Goat's  beard,  too,  resembles  the  usual  foliage  in  places  where  it  grows. 

Prof.  Dter  remarked  that  mimicking  plants  mostly  occur  in  different  parts 
,  J  the  world,  and  that  cases  like  that  mentioned  of  the  Lathyrus  resembling  the 
g;ras8  amongst  which  it  grows  are  comparatively  rare. 

Mr.  A.  U.  More  then  exhibited  some  rare  Animals  and  Birds  which  had 
recently  been  added  to  the  Society's  collection. 

A  specimen  of  the  American  Goshawk  had  been  presented  by  Mr.  Massey 
Dawson,  whose  brother.  Captain  Massey,  shot  it  at  Ballinacourtd.  It  had  been 
killed  twice  in  Ireland,  and  once  in  Scotland,  and  was  supposed  to  have  flown 
across  the  Atlantic.  Two  species  of  Wild  Swans  were  on  the  table,  along  with 
the  youog  of  one  species,  and  of  the  tame  Swan. 
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The  Mammals  exhibited  were  as  follows : — I.  A  species  of  Lemar  from  Ma- 
dagascar. The  Lemurs  are  closely  related  to  the  monkeys,  and  are  peculiar  to 
Madagascar;  they  are  soft,  woolly-coated  animals,  are  nocturnal  in  their  habits, 
and  feed  on  roots  and  fruit.  2.  Empleres,  a  kind  of  civet,  which  burrows  in  the 
sandy  plainst  and  is  nocturnal  in  its  habits.  3.  Cuscus,  a  marsupial  animal, 
from  Malacca,  closely  related  to  the  American  opossums ;  it  is  nocturnal,  and 
lires  on  fruits ;  its  tale  is  prehensile.  4.  Nilurns,  called  in  India  the  Red  Cat 
Bear ;  lives  in  trees,  and  eats  regetables,  fruit,  egp;s,  he.  5.  The  Leopard  Cat, 
from  India,  lives  in  trees,  and  feeds  on  birds ;  it  is  very  wild  and  savage.  6. 
Erethisa,  or  Ourson,  a  North  American  animal,  closely  related  to  the  croco- 
diles ;  it  lives  in  thickets,  and  eats  the  bark  of  trees ;  the  short  spines  are  used 
by  the  Indians  for  needles ;  it  is  very  good  to  eat. 

Finally,  Mr.  Mors  exhibited  the  Monitor  Lisard,  which  lives  in  the  rivers  of 
Africa,  and  was  supposed  to  warn  travellers  of  the  vicinity  of  crocodiles  bj 
whistling. 
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Breezy,  showery,  cold  day. 
Cloudy,  mild,  changeable  day. 
Breezy,  wet,  changeable. 
Breezy,  showery,  changeable. 
Breezy,  showery,  occasional  sunshine. 
Cloudy,  mild,  changeable  day,  showery. 
Breezy,  cloudy,  changeable. 
Fine,  breezy,  occasional  sunshine. 
Breezy,  showery,  occasional  sunshine. 
Breezy,  cloudy,  showery  day. 
Breezy,  cloudy,  rain-like  day. 
Breezy,  showery,  occasional  sunshine. 

Do. 
Breezy,  showery,  changeable  day. 
Fine,  breezy,  bright  sunshine. 

Do. 
Breezy,  cloudy,  changeable  day. 

Do. 
Breezy,  showery,  occasional  sunshine. 
Fine,  breezy,  bright,  sunshine  day. 

Do. 

Do. 

Do. 
Breezy,  cloudy,  occasional  sunshine. 
Cloudy,  mild,  changeable  day. 
Breezy,  cloudy,  occasional  sunshine. 
Breezy,  showery,  changeable  day. 
Cloudy,  showery,  changeable  day. 
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XVII. — On  Energy.  By  Egbert  Stawbll  Ball,  A.  M.,  LL.D., 
Professor  of  Applied  Mathematics  and  Mechanism,  Eoyal 
College  of  Science  for  Ireland :  being  the  substance  of  a  Dis- 
course delivered  on  Monday  evening,  December  18,  1871. 

Inteoductiok. 

Thb  science  of  Energy  has  been  developed  within  the  last  twenty-five 
years,  and  appears  to  have  a  grand  future,  as  intimately  connected  with 
astronomy,  mechanics,  light,  heat,  magnetism,  electricity,  even  with 
life  itself — leads  ns  back  through  periods  compared  with  which  geologi- 
cal time  is  as  nothing,-and,  like  a  time  telescope,  points  out  the  ultimate 
destiny  of  the  universe. 

Energy, 

Energy  is  the  capacity  for  raising  weights.  Distinction  between 
Force  and  Energy :  Energy  is  the  product  of  a  force  and  a  distance ;  the 
nnitof  energy  is  theenergy  required  to  overcome  the  unit  offeree  through 
the  unit  of  distance.  Energy  can  be  stored  in  a  rapidly  moving  fly- 
wheel This  is  demonstrated  by  experiment.  Energy  is  also  stored  in 
any  body  moving  rapidly ;  for  example,  a  cannon  ball.  Energy  of  this 
kind  is  termed  kinetic  energy.  A  steam  engine  is  a  means  of  turning 
into  mechanical  work  a  portion  of  the  energy  contained  in  the  coal 
consumed  in  the  furnace.  Heat  may  be  turned  into  mechanical 
work  in  other  ways;  for  example,  by  a  thermo-electric  battery. 
The  energy  stored  up  in  coal  is  denominated  potential  energy;  gun- 
powder, and  a  compressed  spring,  are  other  forms  of  potential  energy. 
Food  and  inel  are  both  forms  of  potential  energy;  but  the  former  has 
to  replace  the  wear  and  tear  of  the  machine  which  consumes  it,  which 
the  latter  has  not.  Energy  can  be  changed  from  one  form  into  another. 
The  potential  energy  of  the  body  may  be  turned  into  mechanical  work 
by  raising  a  weight,  into  kinetic  energy  by  setting  a  wheel  in  motion, 
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into  heat  by  friction,  into  electricity,  heat,  and  light,  by  Wilde's  electric 
machine.  A  piece  of  zinc  may  be  burned  in  a  stream  of  oxygen.  The 
potential  energy  is  turned  into  light  and  heat,  but  the  zinc  might  be 
burned  slowly  in  a  battery ;  it  would  then  develope  electricity,  which 
may  be  turned  into  kinetic  energy  by  an  electro-magnetic  engine,  or 
into  light,  sound,  and  heat,  by  a  Ruhmkorff's  coil. 

Indestrttctibility  of  Energy, 

If  energy  disappears  in  one  form,  it  reappears  in  another.  A  ham- 
mered naiJ  on  an  anvil  becomes  hot ;  the  energy  which  moves  the  hammer 
is  transformed  into  heat  in  the  nail ;  it  is  not  lost.  Friction  appears  to 
consume  energy,  but  heat  is  produced  sufficient  to  boil  ether  or  water 
when  properly  applied.  The  kinetic  energy  of  a  rotating  toothed-wheel 
can  be  transformed  into  sound  by  Savart's  apparatus. 

Energy  cannot  he  created. 

Perpetual  motion  is  impossible,  because  some  energy  is  always  use- 
lessly expended  in  friction  in  every  machine,  and  energy  cannot  be 
created.  A  water  wheel  could  not  pump  up  sufficient  water  to  supply 
itself.  It  has  been  (fallaciously)  proposed  to  work  a  magneto-electric 
machine  by  a  steam  engine ;  to  decompose  water  with  the  electricity, 
and  sustain  the  action  of  the  steam  engine  by  the  heat  developed  by 
burning  the  oxygen  and  hydrogen  produced  by  the  decomposition. 
The  steam  engine  could  not  decompose  enough  water  for  the  purpose. 
Since  energy  cannot  be  destroyed  and  cannot  be  created,  the  quantity 
of  energy  in  the  universe  must  remain  constant;  this  is  the  principle 
of  the  conservation  of  energy. 

Tke  Distrihutton  of  Energy  throughout  the  Universe, 

The  different  forms  of  Energy  on  the  earth,  whether  derived  from 
food,  fuel,  wind,  or  water,  can  be  traced  to  the  heat  radiated  from  the 
sun.  The  heat  is  sustained  in  the  sun  by  the  transformation  of  poten- 
tial energy  into  heat  due  to  the  sun's  contraction.  If  the  diameter 
of  the  sun  diminished  y^yj^^^  part,  heat  sufficient  to  supply  the  present 
loss  by  radiation  for  2000  years  would  be  produced.  The  heat  of  the 
stars  represents  a  prodigious  quantity  of  energy.  The  earth  has  a  store 
of  potential  energy  due  to  its  distance  from  the  sun.  This  energy  is 
equivalent  to  as  much  heat  as  would  be  produced  by  the  combustion  of 
6000  globes  of  coal  each  as  large  as  the  earth.  The  earth  also  has  an 
amount  of  energy  due  to  its  velocity  in  its  orbit  equal  to  that  which 
would  be  produced  by  the  combustion  of  14  globes  of  coal  of  its  own 
size.  To  this  must  be  added  a  quantity  of  energy  due  to  the  rotation 
of  the  earth  on  its  axis. 
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The  Dmipation  of  Energy, 

The  planets,  since  they  are  not  rigid  bodies,  must  ultimately  fall 
into  the  sun.  Heat  diffuses  itself,  but  heat  cannot  be  turned  into 
mechanical  energy  unless  when  transferred  from  a  hot  body  to  a  cold 
body.  When,  therefore,  by  the  diffusion  of  heat,  the  temperature  is 
uniform  throughout  the  universe,  mechanical  work  must  cease. 


XVIII. —  Coal  Gas  and  its  Flame,  Notes  of  a  Discourse  delivered 
by  Dr.  J.  Emerson  Reynolds,  Professor  of  Analytical 
Chemistry,  and  Keeper  of  the  Minerals,  E.  D.  S.,  February 
19,  1872. 

The  Lecturer  began  by  remarking  that  we  are  all  familiar  with  the 
fact,  that  a  particular  theory  may  long  continue  to  be  accepted  by  the 
scientific  and  general  public ;  but  in  time  it  may  happen  to  be  put  to 
more  severe  tests  than  before,  and  will  then  generally  have  to  give 
place  to  some  other  theory  more  in  accordance  with  our  advancing  know- 
ledge. This  is  at  present  the  case  with  the  theory  of  the  luminosity 
of  gas  and  other  flames.  About  1817,  Sir  Humphrey  Davy  promul- 
gated his  theory  of  the  luminosity  of  flame,  which  has  been  accepted 
almost  without  question  up  to  within  three  or  four  years  ago.  At 
that  time  Professor  Frankland  attacked  Sir  Humphrey  Davy's  theory, 
and  attempted  to  show  that  it  was,  if  not  untenable,  at  least  incapable  of 
accounting  fully  for  the  luminosity  of  flame.  The  Lecturer  proposed 
now  to  give  as  short  and  complete  a  statement  as  possible  of  the  res- 
pective views  of  Davy  and  Frankland  on  the  cause  of  luminosity  of 
flame  in  general,  and  of  that  of  coal  gas  in  particular.  Before  doing 
so,  however,  it  seemed  desirable  to  briefly  sl^etch  the  chemistry  of  coal 
gas,  in  so  far  as  necessary  for  the  object  in  view. 

Gas  is  produced  by  a  peculiar  mode  of  distillation  of  common  coal. 
When  coal  is  subjected  to  a  moderate  degree  of  heat,  various  bodies, 
solid,  h'quid,  and  gaseous  are  produced.  The  solid  bodies  need 
not  be  noticed,  and  the  liquid  products  require  no  special  reference  at 
present.  We  may  therefore  turn  chiefly  to  the  gaseous  bodies.  A  mere 
list  of  the  volatile  constituents  of  coal  would  be  very  lengthy ;  but  it  is 
sufficient  now  to  consider  only  the  combustible  bodies,  which  may  be 
naturally  divided  into  two  classes.  The  first  class  consists  of  bodies 
which  in  burning  emit  very  little  light ;  and  the  second  consists  of 
highly  luminous  bodies. 

Among  the  comparatively  little  luminous  bodies  are  hydrogen, 
carbonic  oxide,  bisulphide  of  carbon,  and  marsh  gas;  the  principal 
bodies  capable  of  burning  with  a  luminous  flame  are  defiant  gas, 
acetylene,  butylene,  propylene,  &c.,  and  vapours  of  various  other 
hydrocarbons.  The  flame  of  hydrogen  is  very  feebly  luminous;  but  of 
oleflant  gas  is  highly  luminous ;  we  can,  however,  render  the  flame  of 
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which  the  gas  is  saved  until  the  flame  is  again  raised ;  whereas,  in  the 
case  of  an  oil  lamp,  it  must  burn  at  its  full  flame,  whether  the  light  is 
eclipsed  or  not. 

Perhaps  I  may  be  permitted  to  say  a  few  words  upon  the  general 
subject  of  gas  for  lighthouses,  before  describing  the  latest  improve- 
ments in  the  mode  of  burning  it.  A  flame  obtained  from  gas,  by 
the  method  I  have  described,  possesses,  in  an  eminent  degree,  both 
quantity  and  intensity.  It  is  unnecessary  to  say  that  the  former 
quality  is  of  great  importance  in  lighthouse  illumination.  Every  one 
knows  that  the  lime  light  and  the  electric  light,  while  possessing  ex- 
ceeding intensity,  are  deficient  in  quantity,  and  we  are  all  familiar 
with  the  deep  darkness  to  be  found  outside  the  line  of  the  rays  thrown 
out  by  these  lights.  This  want  of  divergence  is  a  serious  drawback  to 
the  usefulness  of  such  lights,  as  it  necessitates  exceeding  accuracy  of 
adjustment  in  the  necessary  lenticular  apparatus.  Ko  doubt  lenses 
could  be,  and  have  been  constructed  for  making  such  flames  more  diver- 
gent, but  the  peculiar  characteristic  of  the  light  is  then,  to  a  large  ex- 
tent, lost  Dr.  Barnard,  President  of  Columbia  College,  New  York, 
informed  me,  that  from  his  investigation  of  a  series  of  experiments 
made  in  France  with  the  newest  and  most  powerful  forms  of  the  electric 
light,  he  had  formed  an  opinion  that  the  rays  from  gas-light  would  be 
found  more  efficacious  in  penetrating  fogs  than  even  those  of  the  electric 
light,  magnificent  and  intense  as  they  admittedly  are ;  and  this  he 
considered  chiefly  due  to  the  colour  of  the  electric  light.  One 
manifest  advantage  possessed  by  the  gas  over  the  electric  light  is 
the  greater  simplicity  and  much  smaller  cost  of  the  apparatus  re- 
quired for  its  generation,  and  the  great  ease  and  certainty  with  which 
gas  can  be  made,  and  its  light  maintained.  The  simplicity  of  the 
gas  apparatus  is  such  that  any  ordinary  labourer  can  manage  it ;  but 
in  the  case  of  the  electric  light,  skilled  labour  is  required  to  superintend 
the  electro-magnetic  machines,  from  which  the  electricity  is  produced, 
and  the  steam  engines  by  which  these  machines  are  driven.  To  guard 
against  any  break  down  in  the  electric  light,  duplicate  steam  boilers, 
duplicate  engines,  duplicate  electrical  macMnery,  and  duplicate  electric 
lamps  are  provided,  and  all  this  is  not  only  very  complicated,  but  enor- 
mously more  costly  than  the  most  perfect  gas  apparatus.  It  has  been 
urged  against  the  use  of  gas,  that  its  supply  may  be  uncertain,  and 
liable  to  interruption  from  failure  of  the  apparatus  by  which  it  is  made, 
&c. ;  but  the  fact,  that  it  has  been  used  at  two  lighthouses  for  about 
Six  years,  without  any  intermission  whatever,  is  a  sufficient  answer  to 
that  objection.  Besides  which,  the  apparatus  for  gas  in  lighthouses  is 
so  arranged  that  in  two  or  three  minutes  the  light  may  be  changed 
from  gas  to  oil,  and  thus  any  serious  consequence  firom  a  failure  of  the 
gas-light  (should  such  ever  occur)  is  provided  against;  but  as  just 
stated,  no  occasion  for  using  this  provision  has  arisen  during  the  time 
above  mentioned.*  The  gas  flame  being  as  large  as  that  of  the  oil  lamp, 


*  A  mercary  lute  is  so  placed  that  at  any  time  the  ordinary  oil  lamp  may  very 
quickly  be  substituttnl  Tor  the  gas  lamp. 
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no  alteration  of  the  lenticular  apparatus  is  necessary  in  the  event  of  this 
temporary  change  being  made ;  and  this  is  another  advantage  which 
gas  possesses,  and  which  is  not  to  be  found  in  the  electric  light ;  for  an 
oil  lamp  placed  in  the  focus  of  the  lense  with  which  the  electric  light 
is  generally  used,  would  be  ex-focal,  and  give  comparatively  little  light. 

A  few  months  previous  to  his  lamented  death,  Captain  Eoberts  ex- 
pressed a  desire  to  obtain  a  still  more  powerful  gas-light  than  that  at 
Howth  Bailey  Lighthouse,  and  I  therefore  designed  a  new  form  of 
burner,  from  which  a  greatly  increased  amount  of  light  could  be 
obtained.  It  consists  of  rings  of  gas-jets,  which  can  be  lighted  or  cut 
off  according  to  the  requirements  of  the  weather,  and  this  burner  strik- 
ingly exemplifies  one  of  the  most  important  advantages  of  gas  for 
lighthouses — advantages  not  possessed  by  the  flames  of  oil  lamps  or 
paraffin  lamps ;  that  gas-light  can  be  burned  in  almost  endless  degrees 
of  intensity;  and  that  these  different  degrees  are  capable  of  rapid 
alteration,  to  suit  the  state  of  the  atmosphere  in  fog  or  snow-storm,  or 
to  act  as  signals,  should  such  be  required. 

Double  jets,  by  which  a  more  effective  combustion  of  gas  is  attained, 
with  less  consumption  for  each  jet  than  in  the  original  crocus  burner^ 
are  made  use  of  in  this  new  burner.  The  principle  of  the  double  jet 
is  not  new,  but  I  believe  that  the  present  form  of  its  application  is 
entirely  so.  It  is  Exceedingly  simple,  and  may  be  explained  by  this 
ordinary  gas  burner.  .  .  . 

By  the  arrangement  just  explained,  a  much  larger  amount  of  light 
is  obtained  from  a  given  quantity  of  gas,  than  by  using  ordinary  single 
jets,  and  the  gas  is  burned  in  a  manifer  peculiarly  suited  to  the  funda- 
mental principle  of  the  crocus  burner,  which,  as  I  have<  before  stated,  is 
the  utilization  of  the  smoky  particles  of  carbon  in  the  upper  part  of  the 
flame.  This  burner  was  applied  at  Howth  Bailey  Lighthouse  in  1869, 
and  its  good  effects  were  so  manifest  that,  at  the  request  of  the  Board  of 
Irish  Lights,  the  Board  of  Trade  sent  over  Dr.  Tyndall,  F.R.  S.,  of  the 
Eoyal  Institution,  London,  to  make  a  report  concerning  it.  He  visited 
Ireland  in  June  of  the  same  year,  and  made  many  Photometric  and  other 
experiments.  In  this  report  he  thus  describes  the  burner :"  The  gas 
burner  devised  and  constructed  by  Mr.  Wigham  consists  of  a  series  of 
concentric  fish-tail  jets.  The  three  central  rings  embrace  a  group  of  28 
jets,  and  this  is  the  light  employed  under  ordinary  circumstances  at 
H  owth  Bailey.  To  this  central  group  can  be  added  in  succession  four 
other  circles  of  burners,  each  embracing  20  jets.  Thus  the  lowest  light 
employed  is  emitted  by  28  jets,  the  next  in  power  by  48,  the  next  by 
68,  the  next  by  88,  and  the  next  by  108  jets  of  gas.  It  is  possible, 
therefore,  to  employ  lights  of  five  different  powers.' ' 

Dr.  Tyndall  goes  on  to  say  that  the  photometric  superiority  of  the 
gas  over  the  oil  flame  is  rendered  very  conspicuous  by  the  experi- 
ments which  were  made.  With  regard  to  this  superiority  of  gas 
over  oil,  it  is  to  be  observed  that  the  peculiar  form  of  lenticular 
apparatus  used  in  lighthouses  places  the  larger  gas  flames  at 
some    disadvantage,   for  much   of  the   light  is   exfocal,  and  thus  to 
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a  considerable  extent  wasted.  "Were  dioptric  apparatus  constnicted 
to  suit  the  large  size  of  the  gas  flame,  a  much  more  splendid 
result  than  even  that  already  attained  would  be  arrived  at.  Be- 
specting  the  peculiar  advastc^es  of  gas  in  enabling  a  higher  power 
of  light  to  be  used  during  thick  weather,  Dr,  Tyndall  says: 
''Besides  the  [advantage  of  greater  cheapness,  the  great  increase  of 
illuminating  power  which  the  employment  of  gas  places  at  the 
disposal  of  the  lighthouse  keeper  on  foggy  nights  is  a  consideration 
of  the  very  higheU  importance, ^^  One  of  these  burners  is  on  the  table  for 
your  inspection. 

An  important  peculiarity  of  the  gas  system  for  lighthouses  is,  that 
the  gas  burner  while  lighted  is  nearly  quite  independent  of  all  care  on 
the  part  of  the  light-keeper,  and  cannot,  except  intentionally,  be  burned 
60  as  to  give  leee  than  its  proper  focal  size  of  flame.  The  oil  lamp,  on 
the  contrary,  requires  continual  watchfulness ;  and  although  a  careful 
light-keeper  will  endeavour  to  keep  its  flame  at  full  focal  height, 
yet  there  is  no  doubt  that  it  requires  constant  skill  and  attention  to  do 
so,  and  that  sometimes  a  proper  light  is  not  maintained.  Another  pe- 
culiarity of  the  gas  light  is,  that  when  it  is  desirable  to  extinguish  and 
relight  its  flame  for  any  purpose,  as  in  the  case  of  intermittent  lights, 
or  when  additional  power  for  penetrating  fogs  is  required,  the  changes 
can  be  effected  in  a  moment.  This  cannot  be  done  satis&ctorily  with 
oil  or  paraffin  lamps,  for  any  manipulation  of  the  wicks  causes  in- 
crustations of  carbon  upon  them,  irregularity  of  flame,  smoke,  and 
consequent  loss  of  light.  The  gas  system  has  also  the  great  collateral 
advantage  that  a  supply  of  gas  at  a  lighthouse  is  a  motive  power  al- 
ways at  hand  by  which  at  a  few  minutes'  notice  fog  trumpets  or 
whistles  may  be  sounded.  This  has  been  availedjof  at  Howth  Bailey 
Lighthouse,  where  gas  has  been  employed  to  drive  a  Hugon's  patent 
gas  engine,  which  requires  only  the  application  of  a  match  to  set  it 
in  motion.  Many  other  interesting  experiments  have  been  made  at  that 
lighthouse  with  gas  as  a  means  for  fog  signalling.  An  engine  for  com- 
pressing air,  and  thus  sounding  an  enormous  trumpet,  was  driven  by  gas, 
and  quite  recently  guna  charged  with,  and  flred  by  gas,  have  been  tried 
with  good  effect. 

I  have  now  to  make  a  few  observations  on  the  mode  in  which  gas- 
light is  applied  to  the  lenticular  apparatus  used  for  revolving  lights. 
As  I  have  before  indicated,  great  economy  results  from  the  employment 
of  gas  for  intermittent  lights;  for,  if  the  light  be  intermitted  with 
equal  periods  of  darkness,  for  example,  that  there  are  three  seconds  of 
light,  and  three  seconds  of  darkness,  it  is  evident  that  about  one-half 
the  quantity  of  gas  which  would  otherwise  be  used  will  be  saved.  This 
is  an  economy  of  no  small  moment  to  lighthouse  authorities,  and  therefore 
it  was,  that  very  soon  after  the  first  introduction  of  gas  for  lighthouse 
purposes  the  gentleman  whose  name  I  have  already  mentioned  '(Mr. 
Bewley)  placed  before  me  the  problem  of  adapting  this  great  advantage 
of  gas  light  to  revolving  lights,  as  well  as  those  of  an  intermittent  character. 
This  problem  I  did  not  find  easy  of  solution,   and  it  is  only  very 
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recently  that  the  inyestigations  and  experiments  with  regard  to   it 
have  been  completed. 

That  the  difficulty  appeared  considerable  may  be  inferred  from  the 
fact  that  Messrs.  Stevenson,  the  well-known  engineers  to  the  Board  of 
Northern  Lighthouses,  not  only  declared  against  the  use  of  gas  for 
revolving  lights,  but  officially  reported  to  that  effect  to  their  Board,  by 
whom  their  report  was  forwarded  to  the  Board  of  Trade.  I  was  not 
discouraged  by  this,  as  from  the  outset  Messrs.  Stevenson  had  opposed 
the  use  of  gas,  even  for  fixed  lights,  but  I  was  positively  told  that 
the  thing  was  impossible^  and  that  I  would  do  well  to  confine  my 
attention  to  the  improvement  of  the  light  itself,  and  not  to  attempt 
to  pry  into  the  mysteries  of  annular  lenses  and  cylindric  refracting 
belts.  In  short,  I  was  strongly  advised  to  mind  my  own  business, 
and  I  determined  to  accept  the  advice ;  for  I  had  resolved  to  make 
it  my  especial  business  to  attempt  the  solution  of  this  question. 
The  measure  of  success  which  has  attended  my  efforts  I  shall  now 
very  briefly  proceed  to  show.  First  let  me  say  a  word  about  the 
catoptric  or  reflector  system  of  revolving  lights.  The  members  of 
this  Society  can  very  readily  understand  that  a  mechanical  arrange- 
ment not  difficult  to  devise  would  admit  of  the  use  of  gas  for  a  series 
of  revolving  reflectors;  a  ground-in  gas  joint  fed  from  a  central  source, 
and  having  radial  arms  to  convey  the  gas  to  the  reflectors,  would  admit 
of  its  being  burned  in  the  focus  of  each  reflector  with  perfect  steadiness 
even  while  the  revolution  of  the  reflectors  was  such  as  to  cause  each 
of  them  in  rotation  to  present  its  face  to  every  part  of  the  horizon.  In 
the  case  of  dioptric  apparatus  in  which^iere  is  but  one  light  instead  of 
many,  as  in  the  catoptric  system,  and  in  which  the  light  is  stationary 
and  the  lenses  revolve,  having  the  burner  for  a  common  focus,  it  will 
be  seen  that  there  is  also  no  difficulty;  the  gafflamp  has  only  to  be 
substituted  for  the  oil  lamp  at  present  used ;  but  the  question  was  how 
to  render  available  for  revolving  lights  the  facility  with  which  gas 
can  be  periodically  extinguished  and  economised^  as  in  the  case  of  inter- 
mittent lights.  I  was  told  that  the  most  eminent  opticians  and 
engineers,  in  their  investigations  respecting  revolving  lights,  having 
by  the  most  careful  and  complete  calculations  determined  the  precise 
form  of  apparatus  by  which  the  utmost  possible  amount  of  light  would 
be  transmitted  to  the  observer,  and  having  so  arranged  and  planned  the 
apparatus  that  not  one  particle  of  that  light  would  be  wasted,  but 
would  be  all  so  transmitted,  it  logically  followed  that  the  whole  being 
utilized,  it  was  impossible  to  save  any  part  without  injury  to  the 
mariner.  Before  proceeding  to  discuss  this  objection,  it  may  be  well 
to  explain,  by  means  of  the  annular  lens  for  revolving  lights,  and  the 
refracting  belt  for  fixed  and  intermittent  lights,  which  we  have  here, 
the  precise  difference  between  them.  The  refracting  belt  is  cylindric  in 
form ;  what  we  have  here  is  a  segment  of  a  circle  of  about  six  feet  in 
diameter  ....  The  light  is  central,  and  its  rays  are  transmitted 
horizantallf/,  but  equally,  to  every  part  of  the  horizon.  By  lighting  the 
gas  behind  the  belt  you  may  readily  see  this 
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This  annular  lens, of  which  eight  are  generally  used  for 

revolving  lights,  not  only  transmits  the  whole  of  the  rays  horizontally, 
but  also  collects  them  into  one  parrallel  beam.  It  will  be  evident,  there- 
fore, that  the  power  of  the  annular  lens  is  greatly  superior  to  that  of 
the  refracting  belt;  it  has  been  ascertained  by  calculation  to  be  thirteen 
times  more  powerful.  By  lighting  the  gas  you  may  judge  of  this  .  .  . 
That  the  enormously  greater  power  possessed  by  annular  lenses  can 
only  be  availed  of  in  revolving  lights  is  obvious ;  for  the  fact  of  the 
horizontal  rays  being  parallelized  of  necessity  causes  angles  of  darkness, 
and  to  give  light  to  those  dark  portions  of  the  horizon  it  is  necessary 
to  cause  the  octagon  of  lenses  to  revolve  so  that  the  beam  from 
each  lens  may  traverse  the  whole  horizon  thus  ....  This  rough 
diagram  .  .  •  represents 
the  whole  octagon  of  which 
the  lens  we  have  here  is  one 
side.  The  dark  rays  are  in- 
tended to  show  approximately 
the  manner  in  which  the 
beams  of  light  are  transmitted 
to  the  horizon.  Eight  portions 
of  the  horizon  are  illuminated 
by  these  beams,  but  you  will 
observe  that  the  eight  por- 
tions between  them  (and 
which  are  of  much  greater 
extent)  are  in  darkness,  due 
to  the  angle  of  which  we  have 
been  speaking  ....  I 
think  by  means  of  this  dia- 
gram you  will  readily  see  how 
we  can  take  advantage  of  the  economy  of  intermittent  gas  flashes  for  re- 
volving lights  without  depriving  the  mariner  of  any  light.  We  simply 
make  use  of  ths periods  of  darkness.  Thus,  suppose  the  apparatus  set  in 
motion,  beam  No.  1,  now  lighting  a  point  of  the  horizon  marked  No.  1, 
will  move  on  till  it  occupies  the  place  now  held  by  beam  No.  2.  Beam 
No.  2  will  replace  beam  No.  3.  Beam  No.  3  will  replace  No.  4, 
No.  4  will  replace  No.  5,  and  so  on,  beam  No.  8  replacing  beam 
No.  1 .  Thus  every  part  of  the  horizon  will  have  been  visited  by  a 
beam  or  flash  of  light,  and  if  the  complete  revolution  of  the 
octagon  of  lenses  occupies,  say  ninety- six  seconds,  a  beam  or  flash 
of  light  will  reach  an  observer  stationed  at  any  point  of  the  horizon 
every  twelve  seconds;  but  if,  when  beam  No.  1  reaches  the  place  occu- 
pied by  beam  No.  2,  the  revolving  machinery  is  stopped  and  remains 
stationary  for  twelve  seconds,  during  Which  time  the  gas  is  extinguished 
and  not  relighted  till  the  machine  is  again  set  in  motion,  it  is  evident 
that  the  observer  will  receive  a  flash  every  twenty-four  seconds  instead 
of  every  twelve  seconds.  As,  however,  it  is  not  convenient  to  stop  the 
revolution  of  the  octagon  of  lenses,  which  is  very  heavy  and  could  not 
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Boon  regain  its  proper  velocity,  we  can  accomplish  the  same  end 
without  stopping  the  machinery,  by  extinguishing  the  gas  at  the 
moment  when  the  whole  horizon  has  been  illuminated,  and  not  relighting 
it  till  the  lapse  of  the  same  period  of  time  as  was  occupied  in  that 
illumination :  thus,  say  an  observer  at  point  ^o.  4  on  the  horizon  has 
received  a  flash  from  the  lens  of  beam  No.  4 ;  beam  No.  3  is  coming 
on,  and  under  ordinary  circumstances  he  would  receive  a  flash  from  it; 
but  the  moment  the  light  reaches  him  (perhaps  showing  him  a  momen- 
tary glimmer)  the  gas  is  lowered,  and  not  raised  again  till  lens  No.  2 
is  opposite  to  him,  when  he  receives  the  flash  exactly  twelve  seconds 
later  than  he  would  otherwise  have  received  it.  Thus,  in  the  case  we 
have  been  supposing,  every  alternate  lens  passes  over  one-eighth  of  the 
whole  horizon  in  the  dark,  and  the  same  eflect  is  produced  as  if  the 
machine  were  stopped.  Rockabill  is  an  example  of  a  lighthouse,  the 
flash  from  which  reaches  any  given  point  on  the  horizon  every  twelve 
seconds.  The  adoption  of  such  a  plan  as  we  have  just  been  considering 
would  alter  the  flash  to  twenty- four  seconds,  which  is  rapid  enough  for 
all  maritime  purposes,  even  one  minute  flashes  being  considered  suf- 
ficiently frequent  It  is'clear,  therefore,  that  one-half  the  consumption 
of  gas  in  revolving  lights  would  be  saved  by  this  plan  of  simply 
doubling  the  duration  of  each  period  of  darkness.  The  Board  of 
Trade  considered  the  matter  so  important  that  they  again  re- 
quested Dr.  Tyndall  to  investigate  it.  His  report,  which  has 
been  printed  and  laid  before  Parliament,  speaks  favourably  of 
the  use  of  gas  for  revolving  lights.  He  also  makes  special  reference  to 
another  form  of  its  application  which  shortly  before  his  visit  I  had, 
with  the  kind  assistance  of  Captain  Hawes,  K.  N.,  Inspector  of  Irish 
Lights,  devised  and  designated  the  ''group  flashing  light."  I  had  also 
had  the  privilege  of  exhibiting  my  first  experiments  with  this  light  to 
Mr.  Howard  Grubb,  well  known  to  us  all  as  a  distinguished  member 
of  this  Society,  and  obtaining  his  favourable  opinion  respecting  it.  It 
may  be  briefly  described  as  a  continual  intermittent  light  in  conjunc- 
tion with  revolving  annular  lenses.  Instead  of  extinguishing  the  gas 
light  during  the  passage  of  every  alternate  lens,  as  just  described,  a 
little  piece  of  wheel  work  connected  with  the  machinery  which  causes 
the  lenses  to  revolve  is  so  arranged  that  the  gas  light  is  continuously 
lowered,  and  raised  again,  without  interruption  to  the  ordinary 
revolution  of  the  lens.  This,  of  course,  can  be  roughly  done  by 
hand  thus  ....  The  saving  of  the  cost  of  gas  by  this  means  is  as 
great  as  by  the  other ;  for  if  there  be  equal  periods  of  light  and  dark- 
ness— say  one  second  of  each — it  is  evident  one-half  the  consumption  of 
gas  will  be  saved.  This  method  has  this  great  advantage,  that  the  con- 
tinual extinction  and  re-exhibition  of  the  light  causes  an  effect  upon 
the  eye  which  is  highly  approved  by  mariners,  from  the  remarkable  way 
in  which  it  arrests  attention,  especially  in  thick  weather.  The  name 
^' group"  is  applied  to  this  light,  because,  as  you  have  just  seen, 
instead  of  one  flash,  a  group  of  six  or  eight  flashes  reaches  the  eye  at 
.  each  recurring  period.    The  required  duration  of  the  individual  flashes 
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composing  each  group  is  obtained  by  regulating  the  reyolution  of  the 
lenticular  apparatus  to  the  necessary  speed.  I  may  also  observe  that 
the  duration  of  these  flashes  may  be  prolonged  by  the  use  of  gas  flames 
of  more  than  ordinary  diameter.  A  convenient  interval  between  the 
centre  of  one  group  and  the  centre  of  the  next  is  one  minute.  It  may  be 
interesting  to  the  members  of  this  Society  to  know  that  the  importance 
of  this  new  form  of  light  has  been  so  fully  recognised  by  the  Board  of 
Trade,  that  they  have  sanctioned  the  erection  of  gas  at  Eockabill  Light- 
house for  the  supply  of  gas  to  the  annular  lens  revolving  apparatus 
there,  and  for  practically  testing  the  new  system  by  further  trials  and 
experiments.  As  it  is  probably  new  to  some  of  the  members  of  this 
Society,  perhaps  I  may  be  allowed  to  read  a  short  extract  from  Dr. 
Tyndall's  report  of  the  recent  experiments  which  have  been  made,  and 
his  conclusions  respecting  them. 

"  With  respect  to  the  group  light "  he  says,  "  *  a  powerful  and  indeed 
splendid  effect'  are  the  words  employed  in  my  notes  to  describe  this 
light,  ♦  ♦  *  ♦  and  should  it  be  thought  desirable  to  give  a  revolving 
light  BO  destinctive  a  character  as  to  render  it  perfectly  unmistakeable, 
the  group  flashing  gas  light,  as  its  inventor  Mr.  Wigham  calls  it,  secures 
this  end.  I  have  not  been  called  upon  to  offer  any  recommendation  as  to  its 
adoption,  and  would,  therefore,  merely  refer  to  it  as  a  light  of  unrivalled 
individuality,  of  great  power,  and  in  Ireland  at  least  of  moderate  cost. " 
On  the  general  subject  of  Gas  for  Lighthouses,  Dr.  Tyndall  adds : — 
**  During  my  recent  visit  I  also  made  experiments  on  the  flashing  of 
the  flxed  light  at  Howth  Bailey.  The  results  assure  me  that,  with 
gas  as  a  source  of  illumination,  an  amount  of  variableness,  and  conse- 
quent distinctiveness,  is  attainable,  which  is  not  attainable  with  any 
kind  of  oil.  It  would,  I  think,  be  easy  to  give  to  every  lighthouse  sup- 
plied by  gas  so  marked  a  character  that  a  mariner,  on  nearing  the  light, 
should  know  with  infallible  certainty  its  name.  As  stated  in  a  former 
report,  I  look,  in  great  part,  to  the 'flexibility'  with  which  gas  lends 
itself  to  the  purposes  of  a  signal  light  for  its  future  usefulness. 
It  may  be  beaten  in  the  point  of  cheapness  by  the  mineral  oils  now 
coming  into  use  (that  is  still  to  be  proved) ;  but  in  point  of  handiness, 
distinctiveness,  and  power  of  variability  to  meet  the  changes  of  th» 
weather,  it  will  maintain  its  superiority  over  all  oils.  I  therefore 
respectfully  submit  to  the  Board  of  Trade,  that,  while  withholding  all 
countenance  from  extravagant  or  fanciful  experiments,  it  will  be  wise 
to  encourage,  as  hitherto,  the  gradual,  economical,  and  consequent 
healthy  expansion  of  the  system  of  gas  illumination  in  Ireland.^' 

An  opinion  so  decided,  emanating  from  so  high  an  authority  possesses 
much  weight.  Dr.  Tyndall  has  given  particular  attention  to  this  sub- 
ject. He  has  visited  Ireland  four  times  to  investigate  it,  and  therefore 
the  Board  of  Irish  Lights  have  considered  it  their  duty,  on  the  receipt 
of  his  reports  firom  time  to  time,  to  continue  their  efforts  for  the  develop- 
ment of  the  system  of  the  use  of  gas  for  lighthouses.  Hence  by  their 
orders  five  first  order  lighthouses  have  now  been  lighted  by  gas  in  Ireland. 
Howth  Bailey,  Wicklow  Head,  Hook  Tower,  Mine  Head,  and  KockabiU. 
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The  Trinity  house,  also,  are  applying  gas  to  one,  if  not  both  of  the  light- 
Louses  at  Haisboro,  on  the  coast  of  Norfolk,  under  the- superintendence 
of  their  eminent  engineer-in-chief,  Mr.  James  N.  Douglass,  C.  R 

The  system  of  the  illumination  of  lighthouses  by  gas  having  been 
thus  put  into  practical  operation,  its  advantages  are  becoming  every 
day  more  apparent.  It  is  steadily  gaining  favour  with  those  most 
competent  to  form  an  opinion  respecting  its  merits,  and  lighthouse 
authorities  are  too  keenly  alive  to  all  that  concerns  the  welfare  of  the 
mariner  to  overlook  the  benefits  to  navigation  which  are  presented  by 
it.  Ordinary  oil  lamps  or  paraffin  lamps  are  sufficient  in  clear  weather 
to  transmit  light  to  the  horizon,  but  the  sailor  anxiously  desires  a  light 
having  the  power  to  penetrate  a  dense  foggy  atmosphere.  Gas  pos- 
sesses this  power  in  a  degree  pre-eminently  superior  to  all  other  lights 
(the  electric  light  perhaps  excepted),  and  as  its  economy  and  convenience 
have  been  already  so  clearly  demonstrated,  it  is  not  unreasonable  to 
anticipate  its  very  general  adoption. 

In  conclusion,  I  desire  ta  take  this  opportunity  publicly  to  acknow- 
ledge my  obligations  to  the  Board  of  Irish  Lights,  for  it  is  only  due  to  that 
Board  to  say,  that  but  for  the  interest  they  have  taken  in  this  question, 
and  the  facilities  which  they  have  always  most  courteously  afforded 
me,  the  system  of  the  illumination  of  lighthouses  by  gas  would  not  have 
advanced  to  its  present  position.  I  desire  also  to  express  my  sense  of  the 
promptness  and  liberality  with  which  the  Board  of  Trade,  and  The  Elder 
Brethren  of  the  Trinity  House,  when  the  subject  was  clearly  explained 
to  them,  gave  their  sanction  and  encouragement  to  the  practical  appli- 
cation of  the  system,  and  I  consider  that  all  interested  in  navigation  and 
maritime  commerce  owe  a  debt  of  gratitude  to  these  Boards  and  their 
officers,  and  to  Dr.  Tyndall,  for  the  careful  attention  they  have  given  to 
this  subject,  and  the  effectual  steps  they  have  taken  to  secure  for  the 
guidance  and  safety  of  the  mariner  the  advantages  which  are  found  in 
the  powerful  flames  of  gas  for  lighthouse  illumination. 


XX. — Notes  on  the  Species  of  Sattirnidw^  or  Ocellated  Silkwortn 
Moths,  in  the  Collection  of  the  Royal  Dublin  Society,  By  W. 
F.  KiRBY,  Afisistant  in  the  Museum. 

[Read  March  18,  1872]. 

Although  the  Society's  collection  is  very  poor  in  these  insects,  yet 
their  large  size  and  economic  importance  render  them  peculiarly  in- 
teresting; and  the  recent  acquisition  of  several  additional  specimens 
and  species,  through  the  liberality  of  Mrs.  Battersby,  of  Oromlyn,  Ke  th- 
owen,  Westmeath ;  and  Mr.  W.  V.Andrews,  of  New  York,  has  decided 
me  to  bring  the  group  under  the  notice  of  the  Society  this  evening. 
Yery  little  has  been  published  lately  on  the  domestication  of  silkworms  ;• 
and  I  have  nothing  new  to  bring  f:>rward  in  that  direction  but  a  few 
observations  compiled  from  private  sources. 
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.  Attacm  HenperuSy  Linn.     Trinidad. 
Attacm  Atlas,  Linn.     East  Indies. 

This  common  and  well-known  insect  is  the  largest  of  all  known 
Lepidopteraj  very  few  approaching  it  in  breadth  or  expanse  of  wing. 

Attacus  Cynthia^  Dru.     East  Indies;  and  Ireland  (bred). 

This  is  the  species  to  which  Drury's  name  is  generally  applied, 
but  his  figure  differs  so  much  from  that  of  Cramer  that  I  doubt 
whether  the  two  authors  have  not  figured  different  species.  The 
Irish  specimens  were  bred  by  myself.  I  am  inclined  to  think  that 
the  climate  of  Ireland  is  too  wet  to  allow  either  the  Ailanthus  tree 
or  the  silkworm  to  thrive  properly.  The  tree  does  not  flourish 
in  Ireland  nearly  so  well  as  in  England ;  and  I  was  not  able  to 
obtain  fertile  eggs  from  my  silkworms,  and  therefore  failed  in  per- 
petuating the  brood,  though  I  am  quite  prepared  to  expect  that 
continued  trials  might  be  more  successful.  Last  autumn  I  received  a 
letter  from  one  of  my  brothers  who  was  then  living  near  Northampton. 
Noticing  some  Ailanthus  trees  in  a  garden  in  the  middle  of  the  town, 
he  made  some  inquiries  of  the  gentleman  to  whom  they  belonged.  The 
trees  had  been  planted  about  four  years,  and  were  about  fifteen  feet 
high.  The  cocoons  are  kept  in  the  cellar  aU  winter,  in  the  coldest 
and  dryest  place  to  be  found;  when  the  trees  come  into  leaf,  the 
moths  are  hatched  (I  suppose  by  exposing  the  cocoons  to  a  moderate 
temperature),  and  the  worms  are  turned  loose  on  the  trees.  They  require 
no  protection  or  looking  after  whatever,  as  they  keep  on  the  under  side 
of  the  leaves,  and  are  thus  protected  from  the  rain  and  birds,  and  but 
very  few  ar§  lost  in  a  season — scarcely  half  a  dozen.  When  they  spin, 
the  cocoons  are  taken  of  the  trees,  and  stowed  away  till  next  season. 

Samia  Cecropia,  Linn.    North  America. 

Grote  has  changed  the  generic  name  Samia  (used  by  Walker) 
without  sufficient  reason,  applying  it  to  Attacus  Cynthia.  Although 
Abbot  states  that  the  silk  of  this  species  had  been  carded,  spun,  and 
made  into  stockings  which  would  wash  like  linen,  I  am  not  aware 
that  any  recent  experiments  have  been  made  on  it.  Abbotts  book  on 
the  Lepidoptera  of  Georgia  was  published  in  1797.  He  says  the  species 
is  rare  in  that  part  of  America,  though  commoner  in  the  North. 

Samia  Cecropia^  var.     Nova  Scotia. 

The  submarginal  black  band  of  the  hind  wings  is  much  broader 
than  in  the  typical  insect. 

Samia  Californica^  Grote.     Vancouver's  Island. 
Callosamia  Promethea,  Dm.     North  America.  . 

C  Anyulifera,  Walk.    North  America. 

The  figure  given  by  Hiibner  of  Promethea  is  somewhat  intermediate 
in  appearance  between  the  two  speoits. 
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Telea  Faphia,  Linn.     North  America. 

It  has,  I  think,  been  questioned  whether  Cramer's  Attaeus  Poly* 
phemtii  from  Jamaica  is  identical  with  this  common  species. 

Telea  Paphia,  var.  Nova  Scotia,  differs  from  the  type  in  its  smaller 
size,  the  broader  bluish-black  band  of  the  hind  wings,  and  the  very 
distinct  markings  of  the  under  surface  of  the  wings. 

Antheraa  Mylitta^  Dm.   India. 

This  is  the  Tusseh  silkworm  moth,  and  has  hitherto  been  frequently 
considered  to  be  the  true  AttacM  Paphia,  L.  A  long  and  interesting 
account  of  this  species  is  given  in  Horsfield  and  Moore's  Catalogue  of 
the  Lepidopterous  Insects  of  the  East  India  Museum,  pp.  385-396. 
Great  quantities  of  silk  are  procured  by  the  Hindoos  from  this  species, 
which  is  only  semi-domesticated.     It  is  somewhat  variable. 

A.  Selferi,  Moora    India. 
A.  Simla^  Westw.    N.  India. 

A.  Pemyi,  Guer. 

This  is  the  oak-feeding  silkworm  of  North  China.  Walker  con- 
siders it  a  variety  of  the  Tusseb  silkworm  moth  {Anthera  MylUta)  men- 
tioned above;  and  although  A.  Pemyi  and  A,  Yama-mai  differ  from 
each  other  as  well  as  from  A.  Mylitta  very  considerably,  yet  as  the  two 
former  have  been  domesticated  for  many  generations,  it  is  far  from  im- 
possible that  they  may  be  local  forms  of  the  common  Indian  species.  I 
am  not  sure  that  they  are  met  with  at  all  in  a  wild  state ;  and  although 
hybrids  are  easily  reared,  I  cannot  say  whether  they  are  fertile  inter  w. 
If  so,  there  can  be  no  question  as  to  the  specific  identity  of  the  three 
forms,  considering  the  great  amount  of  variability  exhibited  by  almost 
every  animal  which  is  subjected  to  domestication. 

A.  Yama-vMi^  Guer. 

The  Japanese  oak-feeding  silkworm,  which  has  frequently  been 
brought  under  the  Society's  notice  already.  Mrs.  Battersby,  to  whom 
we  we  indebted  for  a  fine  series  of  this  species  and  the  last,  as  weU  as 
of  their  cocoons,  states  that  the  larvae  resemble  each  other  greaUy ;  but 
in  consequence  of  the  constant  difference  in  the  cocoons,  she  is  disposed 
to  consider  them  distinct  species.  It  may  be  observed,  however,  that 
the  common  silkworm  {Bomlyx  mori)  differs  considerably  in  the 
colour  of  its  cocoon,  some  races  having  white,  and  others  yellow 
cocoons. 
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Mrs.  Battersby  writes,  respecting  -4.  Yama-tnai :  "  We  have  a  large 
number  of  young  oaks  in  oar  lawn  ;  I  always  feed  them  from  the  same 
tree,  but  indoors.  I  think  Mr.  Wallace  wets  the  leaves  and  young  larvo 
far  too  much  when  they  first  emerge.*'  She  remarks  further,  that  the 
breed  seems  to  have  degenerated  with  her,  as  she  does  not  rear  nearly 
such  fine  specimens  now  as  she  used  to  when  she  first  commenced, 
three  or  four  years  ago.  I  believe  that  some  of  the  most  successflil 
English  breeders  of  A.  Yama-ma'i  agree  with  Mrs.  Battersby,  thai 
moisture  is  not  only  unnecessary  but  even  injurious  to  the  larvae. 

Lospa  JSTatmka,  Westw.  India. 
Actios  Luna,  Linn.    N.  America. 
A.  Campionea,  Sign.     S.  Africa. 
A,  Selene^  Leach.  East  Indies. 
A.  Leto,  Boubl.    India. 

This  genus  is  principally  remarkable  for  the  long  tails  to  the  hind 
wings.  Yery  few  species  are  known,  one  of  which  is  Spanish.  If  the 
genus  was  larger,  no  doubt  it  would  be  divided  into  several,  as  the 
species  differ  very  much  in  shape. 

Satumia  Pavonia-nui{jar,  Linn.    Europe. 

This  species,  which  ought  perhaps  to  be  regarded  as  the  true  t3rpe 
of  the  genus  Attaetu,  is  the  largest  Lepidopterous  insect  found  in  Eu- 
rope. It  is  very  common  in  some  places,  the  larva  feeding  on  fruit- 
trees.  A  friend  once  gave  me  a  specimen  which  he  reared* at  Paris 
from  a  larva  feeding  on  apricot. 

Satumia  Pavonia-minor,  linn.  Europe. 

This  is  the  only  British  species  of  the  family  Satumida.  The  sexes 
differ  considerably;  but  another  species  (^S,  Spini,  Den.  and  Schiff.)  is 
found  on  the  Continent,  in  which  both  sexes  are  coloured  like  the 
female  of  our  common  Emperor  Moth.  The  larva  of  S,  Pavonia-minar 
feeds  on  heath ;  and  the  cocoon  is  furnished  with  a  kind  of  trap-door 
arrangement  opening  outwards,  so  that  while  all  enemies  are  excluded, 
the  moth  can  easily  push  its  way  out,  and  the  cocoon  closes  behind  it 
so  completely,  that  it  is  impossible  to  ascertain  by  the  closest  ocular  ex- 
amination of  the  cocoon  whether  the  insect  has  emerged  from  it  or  not. 

Hyperckiria  lo,  Fabr.    N.  America. 
M.  lUustris,  Walk.    Brazil. 
M.  IrenBt  Cram.     S.  America. 
Aglia  Tan^  Linn.    Europe. 
Dffsdamonia  Boreas,  Oram.    Trinidad. 
Micrattacus  Nanus,  Walk.     S.  America. 
Eades  Imperialis,  Dru.     N.  America. 
K  Moffni^,  Walk.     Brazil. 
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XXI — Cotton  grotcing  in  Fyi^  with  some  Remarks  on  the  Country 
and  its  Inhabitants.    By  Dr.  James  M.  Barry. 

[Read  Monday,  May  20,  1872.] 

When  in  Melbourne  last  year,  the  snccess  attained  by  persons  settling 
in  Fiji,  with  a  view  to  Cotton  Culture,  was  brought  prominently  un- 
der my  notice. 

The  notes  then  made  form  the  basis  of  the  paper  whioh  I  this 
evening  present  for  your  consideration. 

I  may  be  excused  mentioning  that  the  Fiji  or  Yiti  Islands  are  a 
g:roup  of  volcanic  origin,  situated  in  the  South  Pacific  Ocean,  between 
16  and  20  Sl  Lat,  and  Long.  177  and  178  W.  They  were  discovered 
by  Tasman  in  1643.  There  are  upwards  of  200  Islands,  the  principal 
Yiti  Leva,  or  Great  Fiji,  and  Yanua  Levu,  or  Great  Land.  Great  Fiji 
has  an  area  of  about  90  miles  by  50 ;  population  50,000.  Yanua  Levu 
is  100  miles  long  by  30  broad ;  population  30,000.  The  temperature  of 
the  Island  varies  £rom  about  60  to  120.  In  Levu  aie  hot  springs  which 
range  from  200  to  210.  Earthquakes  and  hurricanes  are  periodical. 
The  climate,  for  a  tropical  country,  is  healthy ;  dysentery  is  the  most 
serious  disease,  prevalent  during  the  wet  season.  December  to  March 
there  is  a  troublesome  form  of  inflammation  of  the  eye,  called  Cica, 
distressing,  but  not  dangerous  to  the  sight.  On  the  map,  which  I  have 
had  drawn  on  a  large  scale,  the  principal  places  to  which  I  shall  al- 
lude are  coloured  red.  Levuka,  where  the  Consular  establishments 
are  located,  is  situated  in  Ovidau,  at  the  base  of  a  lofty  range  of  hills. 
The  narrow  strip  of  beach  is  occupied  with  stores  and  houses  which  are 
rapidly  creeping  up  the  valley.  About  a  mile  from  the  shore  is  a  long 
line  of  coral  reef,  on  which  tiie  ocean  breaks  with  ceaseless  roar.  The 
hills  in  the  back  ground  are  densely  covered  with  verdure ;  the  graceful 
tree  fern,  banana,  and  cocoa-nut,  and  the  curious  screw  pine  are  con- 
spicuous. 

In  the  town  are  three  boat-bmlding  yards,  which  have  turned  out 
schooners  up  to  60  tons,  as  well  as  boats  of  all  kinds  required  where 
the  travelling  and  carriage  are  entirely  by  water.  Levuka  owes  much 
of  its  commercial  importance  to  a  reef-locked  harbour,  accessible  through 
deep  broad  passages  in  the  coral.  Around  the  shores  of  Ovulau  in  every 
little  bay  are  native  villages,  sheltered  by  groves  of  cocoa-nut  and  bread- 
fruit The  well-kept  Tare  and  Yam  plantations,  the  merry  natives,  and 
the  beautiful  scenery  render  Ovulau  a  very  pleasant  place  to  visit^but 
intercourse  with  white  men  is  rapidly  producing  its  effects.  The  natives 
are  no  longer  content  with  a  bit  of  tobacco  and  good  ''Sara  sara'' 
(look)  at  the  white  visitor  in  exchange  for  a  cup  of  water  or  cocoa-nut 
milk ;  they  now  expect  a  shilling  or  more  if  they  can  extract  it. 
On  the  coast  the  natives  are  Christians;  the  hill  tribes,  or  Lavoni,  are 
cannibals  and  heathens,  the  terror  of  the  coast  tribes,  who  are  open  to  their 
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predatory  excursions.  I^ecnre  in  the  fostnesses  of  their  mountains,  they 
preserve  a  proud  independence.  There  is  a  large  half-caste  town  close  to 
Leruka,  the  inhabitants  of  which  are  superior  in  intelligence  to  the  Fiji 
men,  on  whom  they  look  with  great  contempt.  They  have  their  own 
laws,  magistrates  and  police.  There  are  neither  roads  nor  vehicles  in 
Fiji  Horses  recently  introduced  are  employed  in  ploughing,  and 
occasionally  used  for  the  saddle,  in  districts  where  there  is  no  bush,  but 
travelling  is  almost  entirely  carried  on  in  boats  which  ply  among  the 
Islands.  The  charge  for  a  good  whale-boat,  including  crew,  is  16s.  per 
day. 

A  sail  through  these  fertile  Islands  is  extremely  interesting;  passing 
for  instance  through  the  Kaitassi  passage  and  leaving  Mokagai  in  the 
rear,  on  which  Mr.  Hemmings  has  an  extensive  plantation,  we  approach 
numerous  islets  densely  covered  with  cocoa-nuts,  and  clothed  in  all 
the  rich  luxuriance  of  tropical  growth.  To  one  of  these  islands  King 
Cakobau  sends  his  female  convicts.  He  has  also  two  peacocks  which  he 
values  veiy  highly  for  their  rarity.  The  Yunivalu  was  one  of  the  last 
to  renounce  cannibalism,  which  he  treasured  as  the  highest  and  exclu- 
sive privilege  of  his  order.  He  has  openly  announced  his  conversion 
to  Christianity,  and  gives  his  powerM  influence  to  the  missionaries  to 
civilize  and  convert  his  people.  His  education  has  been  thoroughly 
Fijian.  At  the  age  of  five,  a  slave  captured  in  battle  was  brought  in  and 
held  down  till  the  Boy  King  helped  to  club  him  to  death.  Cakobau  ia 
extremely  temperate,  and  he  finds  his  intercourse  with  the  white  men 
very  profiteble;  he  has  been  able  to  pay  £1900  for  a  yacht,  which 
he  could  not  have  dreamed  of  obtaining  from  his  people  two  years  ago. 
His  palace  is  a  large  building;  during  ite  erection  an  enemy  was  killed, 
and  buried  under  each  of  the  posts ;  the  walls  are  composed  of  reeds,  and 
the  roof  of  thatoh,  the  whole  put  together  with  cocoa-nut  fibre;  no  nails 
or  any  other  kind  of  fastening  being  used  in  ite  construction;  no 
windows,  but  many  apertures,  some  larger  for  the  use  of  chiefs;  through 
the  smaller  ones  slaves  enter.  These  slaves  are  brought  up  in  the  most 
abject  obedience  to  their  chiefs,  approaching  them  on  their  hands  and 
knees,  and  never  daring  to  stand  in  their  presence.  The  interior  of 
Cakobau's  house  is  decorated  with  a  double-barrelled  fowling  piece  and 
a  couple  of  swords ;  placed  on  the  solitary  teble  is  a  large  Bible,  and  by 
ite  side  a  revolver,  a  glass  candlestick,  and  a  stereoscope;  a  large  mirror 
in  a  broken  frame  is  suggestive  of  the  wrecking  propensities  for  which 
the  Fiji  men  are  notorious.  A  likeness  of  the  Princess  Boyal  of  England, 
and  some  coloured  cuttings  from  the  Illustrated  London  News,  represent 
Arte. 

Not  far  from  the  palace  resides  Cakobau's  wife,  Yadi  Lydia ;  she  is 
enormously  fat,  and  in  this  respect  comes  up  to  the  highest  ideal  of 
beauty,  according  to  Fiji  ideas.  Her  face  is  amiable,  and  she  uses  her 
great  influence  with  the  King  in  the  cause  of  mercy,  even  in  the  old 
cannibal  days,  and  is  said  to  have  saved  many  lives;  Cakobau  is  usually 
dressed  in  a  kilt  made  of  the  native  Tappa  (specimens  of  which  manu* 
facture  are  on  the  teble).    He,  however,  sometimes  makes  his  appear- 
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aiice  in  European  clothing,  when  transacting  business  with  white  men. 
Cakobau  is  very  proud  of  his  canoes,  and  indeed  they  are  wonderful  speci- 
mens of  naval  architecture,  about  80  feet  long  and  7  feet  hold  ;  they  are 
capable  of  carrying  200  men.   A  smaller  canoe  is  attached  as  an  outrigger, 
and  across  the  two  is  fixed  the  deck,  on  which  stands  a  thatched  house. 
These  canoes  are  very  swift,  they  carry  a  triangular  sail  made  of  mat- 
ting.    No  yessel  constructed  by  white  men  will  sail  so  close  to  the  wind. 
Not  far  from  the  church  of  £au  there  stands  the  remains  of  an  old 
heathen  temple ;  a  large  stone  on  which  the  head  of  the  victim  was 
dashed  to  pieces,  and  a  tree  with  innumerable  notches,  each  notch  re- 
presenting a  slaughtered  captive,  may  still  be  seen  on  the  ground ;  at  the 
foot  of  the  hill  are  five  old  carronades  and  some  small  cadks  said  to  con- 
tain gunpowder,  but  this  I  think  very  doubtful.    It  is  now  time  for  me 
to  direct  your  attention  to  the  most  important  subject  connected  with 
Fiji,  at  the  present  time,  viz.  the  wonderful  suitability  of  its  soil  and  cli- 
mate for  the  cultivation  of  cotton.     When  Mr.  Seaman  visited  Fiji  in 
1860,  cotton  may  be  said  to  be  almost  unknown ;  Mr.  Storcks,  a  botanist 
who  accompanied  him,  brought  cotton  seeds  of  different  kinds,  which  he 
sowed  in  a  small  plantation  in  the  Island  of  Taviuni ;  subsequently  ho 
renewed  his  experiments  on  the  banks  of  the  Rewa,  but  unfortunately 
all  the  sea  island  seed  was  bad,  and  the  first  plantation  consisted  of  the 
short-stapled  description.     In  1864  Mr.  Burt  purchased  a  small  island 
25  miles  from  the  mouth  of  the  river;  here  he  planted  cotton  of  the 
Egyptian  variety,  and  gathered  a  crop  of  5501b8.  per  acre ;  the  island 
however  became  flooded,  and  he  had  to  abandon  the  plantation.     Not» 
withstanding  the  cannibal  character  of  the  natives  living  on  this  district, 
several  planters  were  attracted  to  the  locality,  and  recently  more  than 
700  acres  were  under  cultivation.  The  great  di£S.culty  the  earlier  settlers 
met  with  was,  to  induce  the  natives  to  sell  their  laud ;  they  were,  how- 
ever, ready  to  work  for  very  small  wages — something  equivalent  to  Is. 
per  week,  paid  in  knives,  cotton-prints,  hatchets  &c. ;  on  money  they 
placed  no  value.    The  Bewa  being  a  populous  native  district,  labourers 
were  abundant  at  times;  but  when  most  wanted,  atthe  picking  season,  Fiji 
men  were  not  always  to  be  had,  and  the  planters  were  obliged  to  resort 
to  the  New  Hebrides  for  labourers,  who  were  engaged  for  three  years  at 
about  £3  per  annum;  as  much  as  £12  passage  money  is  sometimes 
paid  to  vessels  for  conveying  these  workmen.    In  1864  Cakoban  con- 
quered the  tribes  for  60  miles  up  the  river,  and  compelled  them  to  LotUi 
or  adopt  Christianity ;  this  brought  more  land  into  the  market.    Being 
anxious  to  obtain  fire-arms,  the  natives  readily  parted  with  the  land 
at  from   1«.   Hdio  5«.  per  acre.    At  present  land  in  the  possession  of 
the  settlers  is  worth  £1.    The  first  operation  in  preparing  the  ground 
for  growing, cotton  is,  to  cut  away  the  dense  bush,  which  is  done  with 
knives  some  1 4  inches  long.    The  stumps  of  the  trees  are  left  standing. 
Women  and  children cara-cara,  or  clear  the  ground;  this  must  be  done 
between  May  and  October,    The  cotton  should  be  planted  between 
October  and  the  end  of  the  year,  before  the  rain  sets  in.    The  sea  island 
cotton  grows  into  a  bush  about  five  feet  high,  and  on  the  Bewa  the  plants 
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ore  ready  for  picking  when  seven  or  eight  months  old;  nine  feet  between 
the  rows,  and  five  from  plant  to  plant,  is  considered  the  proper  dis- 
tance. 

The  mode  of  planting  is  somewhat  peculiar.  An  intelligent  native 
marks  with  a  reed  the  planting  spaces,  and  fastens  strips  of  calico  to  the 
magi,  on  proper  intervals,  the  ground  being  only  disturbed  at  these 
spaces ;  to  each  line  the  requisite  number  of  men  and  women  are  told 
off.  A  knife  is  the  only  agricultural  implement  a  Fiji  man  uses,  with 
which  a  lump  of  earth  is  displaced,  the  ground  pulverised  with  the  hand, 
and  three  seeds  placed  in  a  triangular  form,  and  lightly  covered  with 
earth ;  in  three  days,  under  favourable  circumstances,  the  plants  are  up. 
While  the  cotton  is  young,  the  weeds  require  to  be  carefully  kept  down; 
five  weedings  are  usually  required  :  so  much  for  the  planting. 

Now  as  to  the  profit  attending  the  crop :  SOOlbs.  may  be  taken  as  an 
average  produce  per  acre.  The  finest  quality  of  sea  island  cotton  in  the 
Ix>ndon  market  is  worth  from  3s,  to  4«.  per  pound.  Should  the  cotton 
become  stained,  from  exposure  to  wet,  it  is  not  worth  half  as  much. 
10  bales  of  cotton  from  the  Island  of  Mango,  containing  some  350  lbs. 
per  bale,  were  sold  last  year  in  the  London  market  for  4<.  2d,  per  lb. 
yielding  at  least  £62  1  Qs.  per  acre.  Allowing  for  stained  and  inferior 
qualities,  £37  per  acre  is  not  too  much  to  calculate  on.  One  case  has 
been  mentioned  to  me,  where  a  planter  starting  with  a  very  small  capi- 
tal (some  £500)  received  in  two  years  £2400  in  cash.  The  expenses 
incurred  render  a  capital  of  £  1 0  per  acre  requisite  to  start  with.  30«.  per 
acre  is  required  for  picking,  65s.  for  ginning,  baling,  and  shipping;  the 
expense  attending  the  carriage  from  Sydney  to  London,  and  brokerage, 
is  about  3d,  per  lb.  This  would  amount  to  some  £20,  which  would  leave 
a  profit  of  £17  lOs.  per  acre  on  a  produce  of  3001bs.  per  acre,  sold  at 
2s.  6d.  per  lb.  This  handsom  eretum  is  not,  however,  to  be  obtained 
without.trouble  and  anxiety,  chiefly  arising  firom  bargaining,  contracting, 
axe-grinding,  knife-sharpening,  watching,  disputing  with  and  paying 
off  the  natives. 

Domestic  troubles  too  are  to  be  met  with  in  Fiji.  Cooks  and  other 
household  necessary  evils  can  rarely  be  got  to  stay  for  more  than  one 
week,  and  the  kitchens  in  Fiji  are  not  the  most  agreeable  places  to  do 
your  own  cooking  in,  chinmeys  not  being  deemed  necessary  for  cooking 
purpose  s  by  Fijian  architects.  A  house,  such  as  it  is,  can  be  constructed 
50  X  20,  with  a  verandah  round,  for  £7,  roomy,  cool,  and  clear,  calcu- 
lated to  last  three  years ;  the  walls  constructed  of  posts,  with  the  interstices 
filled  in  with  reeds ;  roof  thatched  with  flags,  all  tied  together  with  vine 
or  cocoa-nut  sinnet ;  rafters  bamboo,  crossed  over  the  ridge  pole.  Doors 
windows  and  flooring  not  included  in  the  contract.  The  native  carpen« 
ters  are  very  handy  in  squaring  or  fitting  wood,  but  are  innocent  of  the 
use  of  nails  or  screws. 

Proceeding  up  the  Rewa,  ranges  of  lofty  hills  are  approached,  the 
highest  peak  being  about  4000  feet  above  the  sea  level.  The  mountain 
ranges  in  Fiji  oceupy  the  centre  of  the  islands,  with  broad  belts  of  level 
country  intervening.  The  central  hills  are  occupied  by  savage   tribes 
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called  Tevoro  (Devils) ;  there  is  very  little  sympathy  between  them  and 
the  more  civilized  Inhabitants  of  the  low  lands.  They  regard  as  sacred 
their  cannibal  forks,  which  are  handed  down  as  heir- looms  in  the  great 
families  of  the  country.  These  forks  are  made  of  wood  highly  carved.  On 
ordinary  occasions  the  native  Fiji  uses  his  fingers  when  eating,  at  their 
cannibal  feasts  the  forks  are  always  used.  On  feast  days  they  bronze 
their  bodies  with  antimony,  and  present  more  the  appearance  of  fine 
Btatues  than  men.  The  antimony  is  found  in  the  hills ;  it  was  in  these 
mountains  the  Reverend  Mr.  Baker  was  killed  and  eaten  in  1867.  The 
following  year  Cakobau  endeavoured  to  punish  the  murderers,  marching 
up  the  Rewa  Yalley  with  a  force  of  4000  men.  Unfortunately  a  por- 
tion of  his  force  went  over  to  the  enemy,  which  obliged  Cakobau  to  re- 
treat without  obtaining  any  success. 

In  the  mountains  are  scattered  a  few  white  settlers,  with  very 
promising  cotton  plantations,  but  their  position  is  isolated  and  very 
dangerous.  Betuming  down  the  Eewa,  long  rough  sticks  may  be 
noticed  standing  in  the  river ;  these  are  Tabus ;  when  hung  with  Kai 
shells  they  indicate  the  close  season  for  Kai,  and  are  as  implicitly  obey- 
ed by  the  Fiji  men  as  our  game  laws.  Lofty  palms  and  lovely  fern  trees 
abound  on  the  banks  of  the  river.  Arriving  at  the  Delta  towns  the  pot- 
tery is  noticeable  as  extremely  good ;  the  only  tools  employed  in  the 
manufacture  are  a  piece  of  stick  and  a  round  stone.  It  is  glazed  with 
Kauri  gum.  This  pottery  is  sent  in  large  quantities  to  the  hills,  where 
it  is  exchanged  for  yams  and  taro. 

On  the  coast  and  districts  of  the  interior,  where  Christianity  has 
been  introduced,  each  town  has  a  very  well  organized  police,  and  a 
local  Judge  at  its  head  in  Cakobau's  dominions.  His  brother  Eatu  Sa  Yi 
Kaca  is  the  Chief  Justice:  he  seems  most  anxious  to  do  right,  and  minis- 
ter justice  fairly.  There  is  often  much  difficulty  in  arranging  disputes 
between  the  settlers  and  natives ;  and  delays  as  harassing  as  sometimes 
occur  in  our  own  courts  are  not  unfrequent.  but  cases  brought  before 
Batu  are  settled  in  a  very  summary  manner.  In  one  instance  the  natives 
took  possession  of  a  planter's  land,  and  commenced  putting  up  buildings 
and  planting  bananas  and  taro ;  an  attempt  to  stop  them  produced  much 
ill-feeling;  some  persons  advised  the  settler  to  bribe  a  local  chief,  a 
course  which  hitherto  had  been  pursued.  Instead  of  doing  so,  he  brought 
the  case  before  Sa  Yinaca's  court,  who  settled  the  matter  very  shortly ; 
he  told  the  Fiji  men  that  they  were  to  plant  nothing  without  permis- 
sion, and  to  bring  tribute  every  season.  Although  such  an  angry  feeling 
subsisted  before  judgment,  they  submitted  to  the  law  most  implicitly, 
and  regularly  came  for  two  years  subsequently,  and  piled  a  quantity  of 
their  finest  tares  at  his  door.  Few  Fiji  chiefs  will  move  without  being 
bribed;  when  sufficiently  so  they  will  carry  out  any  request  made  by  a 
settler,  just  or  unjust. 

Noticing  is  more  remarkable  in  the  history  of  Fiji,  than  the-  readi- 
ness with  which  the  natives  have  adopted  Christianity ;  probably  in  avast 
majority  of  instances,  their  becoming  Lotu,  or  Christians,  is  merely  nomi- 
naly  rather  from  the  order  of  their  chief  than  from  conviction ;  still  the 
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civiludng  effect  is  most  marked.  When  Cakobau  conqaered  the  Rewa 
Tribes,  he  forced  them  to  Lota,  and  the  result  has  been  most  wonderful 
in  altering  their  habits,  and  improving  them  in  every  respect.  It  is 
not  too  much  to  say  that  the  utmost  decency,  order,  and  decorum  pre- 
vail in  their  towns.  I  do  not  think  that  any  case  of  cannibalism  has 
been  traced  to  a  member  of  a  tribe  that  had  become  Christian. 

In  conclusion,  permit  me  to  draw  your  attention  to  the  very  interest- 
ing specimens  from  Fiji  on  the  table — the  Orange  Kowrie  shell  pecu- 
liar to  Fiji;  its  value  is  about  £25;  you  will  perceive  that  it  is  pierced. 
When  the  King  goes  in  procession,  it  is  borne  before  him  as  a  sceptre. 
The  cotton  is  a  sample  of  some  grown  by  my  friend  Dr.  Clarkson,  which 
was  sold  in  London  recently.  The  cloth  is  manufactured  from  the  bark 
of  the  Tappa  tree. 


XXII. — Outline  of  a  new  Explanation  of  the  Action  of  Sunlight  on 
Iodide  of  Silver,  By  Dr.  J.  Emerson  Eeynolds,  Professor 
of  Analytical  Chemistry^  and  ^Keeper  of  the  Minerals, 
Boyal  Dublin  Society. 

[Read  June  3, 1872.] 

Whits  light  is  known  to  exert  a  very  marked  influence  upon  a  very 
large  number  of  chemical  substances  ;  but  certain  salts  of  silver  are 
known  to  be  specially  subject  to  the  action  of  the  more  refrangible  rays 
of  the  spectrum.  When  light  acts  for  a  considerable  time  on  iodide, 
bromide,  or  chloride  of  silver,  evident  deeompoiition  occurs ;  but  when 
the  action  is  stopped  before  any  sensible  effect  has  been  produced,  the 
silver  salt  can  be  shown  to  have  suffered  profound  change,  in  conse- 
quence of  which  its  relations  to  chemical  a^ots  are  almost  wholly 
altered.  All  who  have  practised  the  beautiful  and  interesting  art- 
science  of  photography  well  know  that  advantage  is  taken  of  this  subtle 
action  of  light  in  the  familiar  operation  of  ^'taking  a  negative.''  A 
layer  of  iodide  of  silver  (or  of  iodide,  bromide,  and  nitrate  of  silver)  is 
exposed  for  a  short  time  in  a  camera  to  an  image  formed  by  a  lens; 
the  silver  layer,  on  removal,  is  apparently  in  the  same  condition  after 
as  before  exposure ;  but  when  an  acidulated  solution  of  ferrous  sul- 
phate is  applied,  the  parts  which  have  been  exposed  to  the  action  of 
light  become  dark,  while  the  other  portions  of  the  film  are  unaffected. 
The  iron  solution  is  then  said  to  "  develop"  the  'latent  image." 

Notwithstanding  numerous  and  well-directed  investigations,  the 
nature  of  this  ^*  latent  image"  remains  a  mystery.  Quite  recently, 
however,  some  remarkable  experiments  upon  the  action  of  light  on 
chlorine  have  been  published  by  Dr.  Budde,  of  Bonn,  which  appear  to 
me  to  give  a  very  distinct  clue  to  the  modus  operandi  of  light,  more  par- 
ticularly on  the  iodide  of  silver. 

I  propose  now  to  lay  before  the  Society,  in  the  first  instance^  a  brief 
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account  of  Dr.  Budde's  experiments,  and  his  conclusions,  and  then  to 
state  the  explanation  of  the  nature  and  relations  of  the  "latent  image" 
on  iodide  of  silver,  which  I  have  ventured  to  build  upon  the  work  of 
the  German  physicist 

It  has  been  long  well  known  that  the  blue  and  violet  rays  of  solar 
light  can  determine  the  union  of  chlorine  and  hydrogen  gases.  The  two 
bodies  are  freely  miscible  in  the  dark,  without  any  chemical  action'taking 
place ;  but  in  diffused  daylight  the  two  gases  slowly  combine,  and  pro- 
duce hydrochloric  acid.  If  the  mixture  be  exposed  to  direct  sunlight, 
the  same  effect  is  obtained  instantaneously,  and  a  violent  explosion  is 
the  consequence.  The  cause  of  this  union,  under  these  conditions,  has 
not  hitherto  been  traced  out ;  but  Dr.  Budde  has  obtained  the  following 
remarkable  evidence  of  the  direct  action  of  blue  and  violet  light  on  pure 
chlorine  gas  : — 

A  quantity  of  chlorine  gas  was  passed  into  a  tube  closed  at  one  end, 
the  gas  being  confined  by  a  column  of  oil  of  vitriol  saturated  with  chlo- 
rine, and  the  operation,  of  course,  conducted  as  nearly  as  possible  in  the 
dark.  A  prismatic  spectrum  was  formed  in  the  usual  way  by  means 
of  a  prism,  and  the  several  coloured  rays,  from  red  to  ultra  violet, 
allowed  to  fall  in  succession  on  the  tube  containing  the  chlorine,  the 
latter  being  fixed  in  such  a  position  that  any  alteration  in  volume  which 
might  take  place  during  the  experiment  could  be  at  once  detected  and 
estimated  with  the  aid  of  an  observing  telescope,  placed  at  a  suitable 
distance.  The  red  rays  were  allowed  first  to  fall  on  the  tube,  but  the 
effect  produced  was  comparatively  slight,  as  the  maximum  increase  in 
the  length  of  the  gas  column  did  not  exceed  the  ^th  of  an  inch.  The 
permanent  expansion  was  greater  in  the  more  refrangible  rays,  until  the 
maximum  effect  was  obtained  in  the  violet  rays,  the  expansion  being 
at  least  ten  times  greater  than  in  the  red  rays,  and  this  increase  in 
volume  was  permanent.  Jf  the  alteration  of  volume  had  been  caused 
by  heat,  the  expansion  should  be  temporary,  and,  further,  the  effect 
ought  to  be  much  greater  in  the  red  than  in  the  violet  rays.  It 
is  evident  that  the  observed  expansion  might  have  been  due  to  the 
decomposition  of  the  sulphuric  acid  by  the  chlorine  ;  but  this  source  of 
error  seems  to  have  been  fairly  eliminated  by  substituting  for  the  sul- 
phuric acid  saturated  with  chlorine  the  tetrachloride  of  carbon.  The 
same  result  was  obtained  with  the  latter  as  with  the  former  liquid. 

If  the  experiments  are  to  be  fully  trusted,  chlorine  is  proved  to 
have  its  volume  permanently  increased  by  exposure  to  the  violet  rays. 

Dr.  Budde  concludes,  from  the  results  of  his  experiments,  that  sun- 
light, or  rather  the  violet  rays,  act  by  decomposing  the  molecules  of  the 
chlorine,  setting  free  the  component  atoms  of  which  the  so-called 
"molecule"  is  supposed  to  be  built  up.  The  atoms  must  occupy  a 
greater  space  when  separate  than  when  combined  forming  the  mole- 
cule, and  are  also  in  a  peculiarly  favourable  condition  for  entering  into 
combination  with  those  of  a  new  body.  The  rapid  combination  of  chlo- 
rine and  hydrogen  under  the  influence  of  sunlight  is,  therefore,  no 
longer  difficult  of  explanation. 

If  Dr.  Budde's  conclusion  be  accepted  for  chlorine,  it  clearly  fol- 
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lows  that  all  the  cases  known  to  photographers,  in  which  light  hrings 
ahout  chemical  change,  may  he  explained  simply  and  naturally  on 
the  hypothesis  of  the  partial  or  complete  separation  of  the  atoms  of 
which  the  molecule  of  a  given  compound  may  he  huilt  up.  We  here 
seem  to  hreak  new  ground,  and  to  get  a  clue  to  a  sound  theory  of  the 
latent  image,  which  shall  serve  to  explain  the  phenomena  relied  on  hy 
the  supporters  respectively  of  the  present  vibratory  and  chemical  hypo- 
theses. I  would  now  venture  to  suggest  an  explanation  of  the  action 
of  light  on  iodide  of  silver  which,  primAfacie^  seems  to  be  complete. 

It  is  well  known  that  the  atom  of  a  chemical  element  is  a 
sharply-defined  relative  quantity,  but  that  the  atoms  of  unlike  matter 
often  differ  materially  in  the  amount  of  chemical  work  they  can  per- 
form ;  thus  an  atom  of  sulphur  can  represent  six  atoms  of  hydrogen  in 
combination ;  nitrogen  five ;  carbon  four ;  boron  three ;  and  oxygen 
two  atoms  of  hydrogen;  silver,  on  the  contrary,  only  one.  But  this 
so-called  ''  equivalence*'  of  an  element  is  not  absolutely  fixed,  for,  in 
some  of  its  compounds  nitrogen  represents  only  three  atoms  of  hydro- 
gen— ^in  ammonia,  for  instance — and  in  others,  as  in  nitrous  oxide,  but 
one.  This  variation  is  now  commonly  accounted  for  by  supposing  that 
pairs  of  points  of  attraction  on  the  atom  of  a  polyequivalent  element 
disappear  by  neutralising  each  other,  and  thus  lie  hidden  in  certain 
forms  of  combination.  If  we  represent  the  atom  of  nitrogen  by  a  circle, 
its  pentequivalent,  triequivalent,  and  monequivalent  conditions  may  be 
represented  thus — 


In  Nitric  Add. 


In  Ammonia. 


In  NitrooB  Oxide. 


These  points  of  attraction  are  now  usually  termed  **  bonds."  Iodide 
of  silver  consists  of  one  atom  of  silver  and  one  of  iodine.  Now,  the 
atom  of  silver  is  ^known  to  be  equivalent  to  only  one  *  atom  of  hydro- 
gen ;  but  the  study  of  organic  and  other  iodine  compounds  teaches  us 
that  the  atom  of  Iodine  is  equivalent  to  three  of  hydrogen,  though  in 
most  compounds  only  appearing  to  be  equivalent  to  one  hydrogen 
atom.  Representing  graphically  the  atoms  of  silver  and  of  iodine  re- 
spectively by  equal  circles,  and  the  equivalence  of  each  atom  by  lines 
projecting  from  the  circumference  as  usual  now  in  graphic  formulas,  we 
may  represent  ordinary  iodide  of  silver  in  the  following  way  : — 
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Here  one  of  the  three  "  bonds*'  or  centres  of  attraction  of  iodine  is 
nnited  with  the  single  bond  of  silver,  the  other  two  neutralising 
each  other,  as  indicated  by  the  dotted  line,  and  so  remaining  latent. 
Up  to  this  point  I  have  advanced  nothing  new  ;  but  it  is  necessary  to 
recognize  these  preliminary  matters  in  accounting  for  the  action  ot' 
light  on  iodide  of  silver. 

C3mmon  experience  leads  us  to  the  conclusion  that  in  many  cases 
the  action  of  light  chiefly  consists  in  the  severance  of  the  union  of  un- 
like bodies  held  in- combination  by  comparatively  feeble  affinity;  and 
the  highly- interesting  investigations  of  Dr.  Budde  would  seem  to  go 
farther,  and  to  prove  that  the  same  kind  of  action  is  inimical  to  the 
exercise  of  the  still  more  feeble  attractive  force  which  tends  to  unite 
the  atoms  of  like  matter  in  molecules.  We  have  only  to  extend  the 
statement  to  the  union  of  bonds  in  a  single  atom — as  in  the  case  of 
iodine — and  we  gain  a  perfectly  intelligible  conception  of  the  nature  of 
the  influence  exerted  upon  iodide  of  silver  by  light,  and  the  cause  of  the 
well-known  difference  in  chemical  relations  between  the  unexposed  and 
exposed  silver  compound. 

The  two  conditions  may  be  graphically  represented  thus : — 


Unexposed.  After  exposure. 

After,  as  before,  exposure  the  compound  is  iodide  of  silver  ;  but  two  of 
the  three  attractive  powers  of  the  iodine  are  now  free  from  each  other's 
control,  and  ready  to  enter  into  new  combinations.  It  is  evident  that 
change  may  now  take  place  in  either  of  two  directions.  Firstly,  the 
atom  of  iodide  of  silver  may  attract  two  additional  atoms  of  silver  or 
other  analogous  body  to  itself  in  so-called  development ;  or,  secondly, 
a  complete  separation  of  iodine  from  silver  may  arise,  owing  to  the  exer- 
cise of  the  superior  power  of  the  two  free  bonds  of  the  former  over  the  one 
attached  to  the  silver  atom.  It  appears  by  no  means  improbable  that  the 
first  condition  obtains  in  acid  development  with  excess  of  silver,  while 
in  alkaline  development  the  action  is  more  likely  to  be  chiefly  of  the 

second  kind. 

Up  to  the  point  at  which  it  is  necessary  to  assume  that  light  is 
capable  of  severing  the  union  between  the  latent "  bonds"  of  iodine,  the 
theory  is  in  harmony  with  the  current  of  thought  in  chemistry.  But 
it  is  not  yet  generally  admitted  that  a  "  bond  "  can  remain  free  or  un- 
satisfied. The  existence  of  such  apparently  anomalous  compounds  as 
nitric  oxide  and  certain  of  the  chlorine  oxides  has,  however,  led  some 
chemists  to  think  that  certain  *'  atomicities''  in  a  compound  may  remain 
free,  and  ready  to  enter  into  new  combinations  on  a  favourable  oppor- 
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tanity  presenting  itsell  The  experiments  of  Dr.  Budde  on  chlorine 
strongly  support  such  a  view ;  and,  further,  when  we  carefully  consider 
the  action  of  chlorine  on  defiant  gas,  under  the  influence  of  sunlight,  I 
see  no  difficulty  in  supposing  light  actually  to  have  the  power  of  severing 
the  union  between  the  latent  **  bonds"  of  an  atom.  I  venture  to  think 
that  this  could  take  place  even  more  easily  in  some  cases  than  could  the 
separation  between  the  atoms  of  the  molecule  of  a  simple  body,  or — 
the  much  more  difficult  case — of  the  disunion  of  the  unlike  atoms  of  a 
compound  such  as  iodide  of  silver.  If,  then,  the  last,  and  as  must  be 
admitted,  the  least  likely  case  to  occur  is  that  which  we  can,  in  several 
compounds,  actually  observe,  we  are  clearly  warranted  in  assuming 
the  much  easier  and,  d  priori^  the  more  probable  change  to  take  place 
also. 

Let  us  now  apply  the  theory  stated  above  to  the  explanation  of 
some  of  the  facts  of  development.  I  shall  take  at  present  only  the 
case  af  acid  development — with  iron,  for  example — in  the  presence  of 
excess  of  silver  in  the  solution  flooding  the  film.  The  acid  present  pre- 
vents the  immediate  deposition  of  metal  ;  but  still  the  exercise  of  even 
a  very  slight  attractive  power  is  capable  of  separating  the  silver  from 
the  liquid.  The  existence  and  exercise  of  the  surplus  chemical  energy 
of  the  iodine  atom  of  the  exposed  iodide  of  silver  is  amply  sufficient  to 
account  for  the.  attraction  to  the  exposed  iodide  only  of  the  metal  silver, 
and  this  without  assuming  that  the  iodide  of  silver  itself  suffers  any 
decomposition  ;  in  fact,  the  process  appears  to  consist  in  the  forma- 
tion of  a  auh'iodide  of  silver  by  addition  of  silver  to  the  exposed  iodide, 
not  by  abstraction  of  iodine,  as  might  be  supposed.  If  such  a  definite 
compound  be  produced  in  the  manner  indicated,  its  formula  most  pro- 
bably is 

Ags  I, 

for  each  of  the  three  "bonds"  of  the  iodine  is  now  eniraRed  with  an 
atom  of  silver. 

If  the  film  Iw  now  fully  washed  after  development,  we  have  a  layer 
orordinwy  iodide  of  silver  carrying  an  image  formed  of  a  sub- iodide  of 
silver,  the  constituents  of  which  are  held  together  by  comparatively 
feeble  force;  but  it  is  by  no  means  improbable  that  the  determination 
of  silver  to  the  exposed  iodide  in  the  first  instance,  in  order  that  the 
sub-iodide  may  be  formed,  facilitates  the  deposition  at  the  same  time 
and  on  the  same  part  of  the  film  of  metallic  silver  in  addition :  so  that 

w^l?  °  •  ^^  """^T  ^^^"^^^  as  consisting  only  of  the  sub-iodide, 
but  as  carrying  some  free  silver  also.  ^       J  «*"  x^^iac, 

r«r.;y^^°^^*^''*'''^^u?'''^'^^Tf^°P°'®^^*^«  «^<^^  as  to  admit  of  very 
rapid  deposition  of  this  so-called  -  supplementary"  silver  we  rfiooM 
expect  the  precipitation  to  be  determined  by  thit  sS  Tf  sy^S,^ 
thy  80  often  observed  m  chemical  nrocessps  apfi«o.^»^«  ^^  Ji  synapa- 
of  attraction  of  the  exposed  iodide'oTsU^  S  tl^give  S^to^he^^ 
known  phenomena  of  solarization  and  of  foir  AMumTnr?^  •  ^" 
be  free  fh,m  these  defects,  however,  its  slseqlienTintfnsmc^S'oTr^ 
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suits  from  the  well-known  attraction  of  silver  for  silver  on  the  point  of 
deposition  from  solution. 

I*ixation  by  hyposulphite  of  sodium,  or  similar  agent,  in  my  view  of 
the  matter,  consists  in  the  decomposition  of  the  above-mentioned  sub- 
iodide  of  silver,  ordinary  iodide  of  silver  dissolving,  and  the  excess  of 
silver  remaining,  and  forming  the  image  in  its  final  condition. 

Such  is  the  view  which  1  venture  to  take  of  the  action  of  light  on 
iodide  of  silver,  so  far  as  the  production  of  the  ''  latent  image  "  is  con- 
cerned. The  most  reliable  experiments  have  proved  perfectly  pure 
iodide  of  silver  to  be  sensitive  to  light ;  it  is,  therefore,  unnecessary  for 
me  to  extend  this  paper  beyond  reasonable  limits  by  discussing  the  de- 
tails of  photographic  processes,  in  which  iodide  of  silver  plays  the  chief 
part ;  but  I  should  add  that,  so  far  as  I  am  aware,  there  are  no  facts 
which  the  theory  just  proposed  is  not  capable  of  simply  explaining. 
Purther,  when  the  apparently-conflicting  statements  of  the  physical 
and  chemical  schools  of  thinkers  on  this  subject  are  reconciled  on  the 
physico-chemical  theory  which  I  have  advanced,  we  may  fairly  regard 
the  latter  as  a  safe  aid  to  investigation.  I  have  only  to  add  that  the 
above  sketch  of  a  new  theory  of  the  ''latent  image"  is  to  a  large 
extent  derived  from  several  detailed  articles  which  I  published  in  the 
last  volume  of  the  "British  Journal  of  Photography.'' 


XXIII. — On  a  New  Angk'Measurer  and  Protractor^  for  facilitate 
ing  the  Processes  of  Field  Sketching  and  Surveying.  By  Major 
W.  H.  Collins,  Major  E.  E.,  F.  E.  A.  8. 

[Read  June  3,  1872.] 

The  flgure  represents  an  instrument  which  I  am  desirous  of  submitting 
to  the  notice  of  the  members  of  the  Royal  Dublin  Society.  This  in- 
strument has  been  designed  by  me  to  facilitate  the  operation  of  field 
sketching  and  military  reconnoissance. 

Land  surveys  of  large  extent  are  based  upon  angular  measurement ; 
a  short  distance  only  is  measured,  and  the  longer  distances  are  inferred 
by  calculation.  In  surveys  of  small  extent,  all  measurement  is  linear, 
and  the  areas  enclosed  by  any  assigned  figure,  bounded  by  straight  lines, 
can  be  easily  estimated,  but  such  procedure  ceases  to  be  possible  where 
the  boundary  lines  are  long,  or  the  tract  to  be  covered  by  the  survey  is 
large.  With  surveys  pretending  to  much  accuracy,  the  angular  measure- 
ment must  be  made  the  basis  of  trigonometrical  calculation,  the  calculated 
distances  containing  the  error  of  the  original  line  in  an  increased 
proportion. 

When  it  is  unnecessary  to  obtain  great  accuracy,  the  angles  ascer- 
tained may  be  plotted  upon  paper,  and  the  loci  of  points  determined, 
the  intersections  of  such  loci  defining  the  position  of  remote  points. 

This  latter  procedure  is  that  of  necessity  adopted  in  millitoiy  re- 
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connoissances,  and  other  cases,  where  the  work  mast  be  rapidly  ex- 
ecuted, and  extreme  accuracy  is  not  necessary.  The  instruments  usually 
made  use  of  are  the  pocket  sextant,  and  the  prismatic  compass.  The 
first  is  accurate,  though  inconvenient,  and  the  latter  convenient,  though 
inaccurate.  The  instrument  proposed  by  me  as  a  substitute  for  both 
sextant  and  compass  is  a  reflecting  instrument,  so  contrived  as  to 
exhibit  the  angle  subtended  at  the  eye  by  two  objects. 

Beflecting  angle-measuring  instruments  are  based  upon  the  fstct  that 
the  angle  through  which  a  mirror  is  turned  is  a  measure  of  the  angle 
through  which  a  ray  of  light  reflected  by  it  is  displaced — the  former 
being  half  the  latter.  In  the  sextant,  an  index  arm  is  attached  to  the 
reflector,  and  made  to  traverse  a  graduated  arc.  This  arc  is  divided,  so 
as  to  contain  twice  the  number  of  degrees  that  it  really  holds,  and, 
consequently,  any  angle  read  off  represents  twice  the  angle  through 
which  the  mirror  has  been  turned,  or  tbe  angle  between  the  two  posi- 
tions of  the  reflected  ray.  The  graduations  of  the  arc  are  necessa- 
rily crowded  together,  each  30'  representing  1°,  1°  representing  2°,  &c. 
The  difficulty  of  reading  the  angle  is  increased,  while  the  accuracy  of 
the  reading  is  diminished.  In  fleld  sketching,  such  as  that  referred  to 
above,  where  augles  are  plotted  upon  paper,  and  are  not  used  as  the 
basis  of  calculation,  the  value  of  the  angles  in  degrees  and  minutes  is 
not  required,  inasmuch  as  no  use  would  be  made  of  such  values  beyond 
the  arriving  at  the  position  of  a  line  on  the  paper.  Tbe  reading  of  the 
angle  by  a  microscope  and  vernier  becomes  an  inconvenient  step,  and 
one  gladly  to  be  dispensed  with  if  possible.  The  protractor,  also,  with 
which  the  angle  would  be  plotted  does  not  read  within  30^,  while  the 
vernier  reads  to  a  second.     • 

Under  these  circumstances,  it  appeared  desirable  to  produce  an 
instrument  which  would  exhibit  in  itself  the  angle  subtended  at  the 
eye  by  two  points,  and  allow  it  to  be  plotted  at  once,  and  thus  remove 
the  necessity  for  intermediate  operations.  Such  an  instrument  is 
that  represented  by  the  figure.  It  becomes  necessary  to  contrive  two 
angular  motions  depending  upon  each  other ;  one  half  the  other.  If  a 
reflector  moved  with  the  first,  the  second  would  represent  the  move- 
ment of  the  reflected  ray.  Cog-wheels  were  the  first  expedient 
that  suggested  itself  to  procure  such  a  motion,  but  these  were  aban- 
doned for  what  appeared  more  desirable,  viz.,  the  geometrical  necessity 
of  some  figure.  That  of  which  I  have  availed  myself  is  this — that  the 
base  of  an  isosceles  triangle  moves  with  half  the  angular  motion  of  one 
of  its  sides,  the  other  remaining  fixed,  and  the  angle  of  the  vortex  being 
supposed  to  expand.  After  much  adaptation  and  alteration,  the  instru- 
ment took  the  form  shown  in  the  figure.  The  centre  of  the  sector  is 
made  the  centre  of  the  isoceles  triangle,  at  the  extremity  of  one  leg  of 
which  is  the  centre  of  the  index  mirror,  at  the  extremity  of  the  other 
the  centre  of  the  moveable  spud  A,  which  slides  between  two  guides 
upon  the  base. 

The  operation  of  the  instrument  is  obvious  on  looking  at  the  figure. 
When  the  legs  are  closed  the  two  mirrors  are  parallel,  and  the  object 
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Been  direct  over  the  smaller  mirror  is  seen  also  reflected  in  it.    On 


Points  A  and  C  eqaidisUnt  from  0  the  centre  of  pivot,  the  mirror  B  is  parallel  with  C 

-when  the  instrument  is  closed. 

opening  the  instrument,  other  objects  are  seen  reflected  in  the  small 
mirror,  and  the  angle  exhibited  by  the  legs  is  that  subtended  at  the  centre 
of  the  moveable  mirror  by  the  two  objects,  seen  one  direct,  and  the  other 
by  reflection  immediately  below.  The  pivot  is  pierced  with  a  small  hole, 
to  allow  the  paper  to  be  seen  through,  and  to  allow  a  pencil-mark  to  be 
made.  The  right-hand  object  is  looked  at,  and  reflected  image  of  the 
left-hand  object  made  to  appear  below  it  in  the  small  glass. 

This  instrument  has  been  tested  both  with  a  theodolite  and  quad- 
rant, and  the  angles  in  each  case  plotted  upon  paper ;  the  results  were 
identical. 


XXIV. — Notes  on  the  Hmnatites  of  Counties  of  Cavan  and  Long- 
ford. By  Professor  Edward  Hull,  M.  A.,  F.  R.  S.,  &c., 
Director  of  the  Q-eological  Survey  of  Ireland. 

[Read  June  3,  1872.] 

The  recent  extraordinary  rise  in  the  price  of  iron,  and  the  great  de- 
mand for  heematite  ores,  suited  for  the  manufacture  of  Bessemer  steel, 
has  drawn  attention  to  localities  where  such  ores  exist,  but  which  have 
hitherto  been  neglected. 

The  Lower  Silurian  rocks  of  Longford  and  Cavan  were  known,  for  some 
time  past,  to  have  possessed  such  ores ;  but,  until  railways,  commu- 
nicating with  shipping  ports,  were  constructed,  there  was  little  pros- 
pect of  these  ores  being  turned  to  profitable  account.     This  obstacle  has 
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now  been  overcome,  and  the  hcematite  ores  are  now  sent  by  tbe  Mid- 
land and  North- Western  lines,  to  be  shipped  at  Dublin  and  Dondalk 
to  the  iron-furnaces  of  the  North  of  England  and  Wales. 

These  ores  are  known  to  exist  in  at  least  four  localities,  three  of 
which  lie  in  the  district  between  Granard  and  Carrick- on- Shannon,  and 
another  in  the  district  between  Cavan  and  Ballybay. 

South  of  Arvagh,  on  the  western  banks  of  Lough  Gowna,  the 
ore  is  being  worked,  and  is  brought,  partly  by  boats,  and  then  by  a 
branch  line  of  railway,  into  connexion  with  the  Cavan  Junction  and 
Midland  Great  Western  Railway.  This  ore,  and  that  of  the  localities 
^in  this  district,  will  shortly  be  described  in  detail  in  one  of  the  Expla- 
natory Memoirs  of  the  Geological  Survey,  now  being  prepared  for  pub- 
lication. I  shall  not,  therefore,  further  allude  to  it  here,  except  to 
state  that  these  ores  are  everywhere  similar  in  character,  being  siliceous 
brown  hsematites,  varying  in  quality  according  to  the  proportion  of 
silica,  and  thus  passing  into  jaspery  iron-ore.  They  also  follow,  with 
more  or  less  regularity,  the  stratification  of  the  rocks  in  the  neigh- 
bourhood. 

I  shall  now  pass  on  to  give  some  account  of  the  iron-ore  at  Red 
Hills,  near  Belturbet,  which  I  have  recently  visited,  and  which  lies  in 
a  district  not  yet  examined  by  the  officers  of  the  Geological  Survey. 

The  ore  here  has  been  traced  at  intervals  in  a  S.  W.  and  N.  E.  di- 
rection, for  a  distance  of  about  six  miles,  following  the  strike  of  the 
Silurian  rocks,  from  Ballyhaise  through  Red  Hills  to  the  grounds  of 
Scott's  House,  the  residence  of  Mr.  Madden.  Whether  it  is  perfectly 
continuous  throughout  this  distance  is  uncertain,  as  the  strata  are  fre- 
quently concealed  by  boulder  clay ;  but  in  any  case  the  quantity  of  ore 
must  be  very  large ;  and  if  we  suppose,  as  we  have  every  right  to  do, 
that  the  ore  follows  the  stratification  of  the  rock  inwards,  below  the 
surface,  the  quantity  must  be  absolutely  incalculable. 

At  Red  Hills,  the  property  of  the  Rev.  K  B.  Why te-Yenables,  the  ore 
is  now  being  vigorously  worked  by  an  English  company,  and  is  carted 
from  the  mine  or  quarry  to  a  landing-stage  on  the  Cavan  and  Clones 
railway,  from  whence  it  is  carried  to  Dundalk,  and  shipped  to  Cumber- 
land, Lancashire,  and  North  Wales.  The  works  were  commenced  only 
this  year,  and  already  upwards  of  5000  tons  have  been  shipped  off. 

The  hill  on  which  the  principal  excavations  are  now  in  progress 
shows  tbe  following  approximate  section  of  the  strata  : — 

1.  At  the  top. — Siliceous  hcematite,  sometimes  pass- 

ing into  red  and  green  jasper 
(only  locally  workable).  .     .     . 

2.  Best  are. — Dark  fissile  brown  haematite,  about  [About  50  feet  in 

12  feet  in  thickness f        thickness. 

3.  Inferior  qucdity, — Siliceous  brown  haematite,  ir- 

regularly accumulated,  passing 
into  jaspery  rock 

4.  Reddish  shales,  of  considerable  thickness,  sunk  1  p.  ^    . 

through  in  a  pit  for  30  feet.      .  /         ^^  ^^^^' 
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In  appearance,  the  ore,  when  opened  out,  seems  almost  devoid  of 
definite  arrangement,  or  structure ;  and  it  is  only  when  it  is  in  contact 
with  beds  of  shale  or  grit  that  it  can  be  observed  to  coincide  approxi- 
mately with  the  bedding  of  the  rock.  It,  therefore,  does  not  occur  as 
a  lode  or  vein,  traversing  the  strata  in  a  highly  inclined  position,  but 
rather  in  the  form  of  lenticular  beds,  of  extreme  irregularity.  The  ore 
itself  is  split  up  by  innumerable  planes  of  jointage  or  false-cleavage, 
traversing  the  mass  in  various  directions. 

An  analysis  of  the  Red  Hills  ore,  by  Mr.  John  Cameron,  F.  C.  S., 
of  Askam-in-FumesB,  for  the  Red  Kills  Mining  Company,  shows  that 
the  ore  is  well  suited  for  the  manufacture  of  Bessemer  steel,  phos- 
phoms  and  sulphur  being  entirely  absent.  The  analysis  was  kindly 
presented  to  me  by  Mr.  TVliyte  Yenables. 


Analysis  of  Red  Sills  Iron-ore. 


Peroxide  of  iron, 

„  manganese, 


Protoxide, 

Alumina, 

Carbonate  of  lime, 

Silica, 

Water  of  Combination, 

Soluble  matter, 


57.57 
traces. 
6.2fO 
8.93 
0.50 
22.80 
3.00 
1.00 


Amount  of  metallic  iron,  40.30*  per  cent 


100.00 
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the  librabt. 

Ths  Aittho^ 

Alanus  (Henr.)  Observationes  in  Aemilii  Prohi  do  Excellentibus 
Ducis  .  .  .  Librum.  Addita  sunt  pauca  in  Comelii  Bepotie 
vitamAttici.     12mo.  DuUinii:  ...  1872 

Tab  PtTBLISHXB. 

Anderson  (Benjamin),  Narrative  of  a  Journey  to  Musarda,  the 
Capital  of  the  Western  Mandingoes.     8vo.      New  York :  1870. 

AndersonU  Journey  to  Musada,  Appendix  to.  .  .  •  Facsimile  of  a 
Letter.  .  .  •  written  by  a  young  Mandigo  ...  in  Arabic,  in 
1868  •  .  .  with  a  Translation  by  the  Rev.  Edward  W.  BUfden^ 
Professor  in  Liberia  College  8vo.    New  York :  1870. 

Tfiti  PUBLTSH&S. 

Annuaire  Litteraire;  Catalogue  des  principaux  Ouvrages  publics  en 
France  en  1870-1871.  8vo.     Paris :  Londres :  1872 
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Mbssbs.  H.  Sothesan  &  Co.,  136  Strand,  London,  W.  C. 

Annual  of  the  Royal  School  of  Naval  Architecture  and  Marine 
Engineering. 

[No,  1]  8vo.     London:  1871 

[No.  2 J  ,,       London,  1872 

EONIKH  BIBAIOOHKH   TH2    EAAAAOS,  thbouoh  thb   FoBsiozr 

Ofiicb,  London. 

AnOAOriSMOS  tiav  axp*  rovie  r^ivofitvwv  dkairavwv  r^t  oiKod6/iif9 

rov  EONIKOY  APXAlOAOriKOY  M0Y2E10Y. 

Folio,    cv  *Aejvai9:  1871 
Wir.  H.  Abohkr,  Begistbab  Genbbal,  Yictobia. 

Archer  (William  Henry,  Registrar  General  of  Victoria)^  Victoria. — 
Abstracts  of  Specifications  of  Patents  applied  for  finom  1854  to 
1866.    MeUls.— Part  L,  ...    4to.  Melboum$ :  \%12 

The  Authob. 

Armagh  (Marcas  Genrais,  Archbishop  of,  and  Bishop  of  Glogher), 
A  Charge  addressed  to  the  Clergy  of  the  Dioceses  of  Armagh 
and  Clogher,  at  the  Annual  VisitatioUi  1864. 

8vo.     Dublin,  1865 
Thb  Authob. 

Blacker  (The  Rev.  Beaver  H.,  M.  A.,  .  .  .  Rural  Dean),  Brief 
Sketches  of  the  Parishes  of  Booterstown  and  Donnybrook,  in 
the  County  of  Dublin,  with  Notes  and  Annals.    Third  Part. 

8vo.    Dublin :  1872 
La  Society  Rotal  des  Scibnces  a  TJpsal. 

Bulletin  Mitkorohgiaue  Mensuel  de  rObservatiore  de  rUniversitd 
d'  Upcal,    R6dige  par  Dr.  R.  Bubenson, 

Vol.  I.        Ann6e,  1869.  Upsal,  1871 

Vol.  IL  „       1870.  „      1870 

VoLIIL         „      1871.  „      1871 

Thb  Authob. 

Carroll  (Rev.  W.  G.).     The  Right  Hon.   Chichester  Fortescue, 

Lord  Hartington,  Government  Informers,  Irish  Education,  and 

Home  Rule  ...  A  Speech  at  .  .  .  Dundalk  ...  on  Jan.  4, 

1872.  8vo.     Dublin  :IS72 

Lord  Talbot  de  Malahide. 

Cobbett  (William),  Porcupine^ c  Works;  ...  a  faithful  Picture  of 
the  United  States  of  America;  .  •  •  from  •  .  •  1783  to  .  •  . 
1801.     In  Twelve  Volumes.     8vo.  London :  1801 

Thb  Royal  Sooibtt,  London. 

Correspondence  eonoeminy  the  Great  Melbourne  Telescope,     In  Three 
Parts:   1852-1870.    Printed^  for  private  circulation  only,  by 
order  of  the  Council  of  the  Boyal  Society,     8vo.    London :  1871 
The  Editob. 

Dalian  Forgaill:  The  Amrs.  Choluim  Chilli  of :  .  .  .  printed  •  .  • 
from  the  Original  Irish  in  lebop  na  humpe,  a  MS.  in  the  .  .  . 
Royal  Irish  Academy ;  with  a  .  .  .  Translation  and  Notes  .  ,  . 
Edited  by  J.  O'Beirne  Crowe,  A.  B.;  .  .  .  Examiner  in  Celtic 
for  the  Queen's  University  in  Ireland.         8vo.     Dublin  :  1871 
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Henby  Hixiswobth,  Clebk,  102  Gobk  Stheet. 

JEvans  (John,  LL.  D.  .  .)  A  Sketch  of  the  Denominations  of 
the  Christian  World ;  ...  of  Atheism,  Deism,  Theophilanthro- 
phism,  Mahometanism,  Judaism  .  .  •  the  Shakers,  Jerkers, 
Barkers  ...  in    America  .  .  •  Fourteenth    edition.       12mo. 

London:  1821 
The  SciSNCB  and  Abt  Dbfartkknt,  South  KBNsnroxoir,  London,  W. 
JSxposttion  Uhivirselle  de  Farts  en  1867. 
Tomes  I,  II,  III,  Documents  et  Eapports.  BruxelUiy  1868 

Tome  IV,  Jury  Beige.     8vo.  BruxeUts^  1870 

TflS  AXTTHOB. 

Fitigibhon  (Gerald,  Esq.,  Master  in  Chancery,  .  .  .)  Eoman 
Catholic  Priests  and  National  Schools.  Second  Edition,  with 
an  Appendix.     Svo.  Dvhlin:  1^*12 

The  Aitthob. 

Grattan  (Richard,  If.  D.,  .  .  .)  Suggestions  for  the  Repeal  of  the 
Act  of  Union  .  •  •  between  Great  Britain  and  Ireland. 

8vo.     i)ttWi>f:187l 
The  Authob. 

Orimshaw  (Thomas  W.,  M.  D.,  Dublin),  Remarks  on  the  Prevalence 
and  Distribution  of  Fever  in  Dublin  •  .  .  8vo. 

Dublin:  1872 
Thb  Authob* 

Hiokson  (Robert  Conway,  J.  P.)  "  Let  well  alone."  The  Vacci- 
nation Question,  and  the  Compulsory  Law.  Also,  a  Letter  on 
the  Cattle  Plague.  8vo.     Tralee:  1866 

The  Authob. 

Hunt  (James,  Ph.  D.,  F.  S.A.,  F.  R.  S.L.,  .  .  .  President,),  Col- 
lection of  Addresses  [separately  printed  and  paged"]  on  Anthro- 
pology, delivered  before  the  Anthropological  Society  of  London. 

8vo.     London:  1863,  1864,  1866,  1866,  1867 

EONIKH  BIBAIOeHKH    TH2    EAAAA02,   thbouoh  the   Fobsign 
Office,  London. 
KASTOPXH   (^v&viAiov)  VYepi  rtf^  ap^fjOev  Kotvwviav  twv  lEXkriviDv 
7rpo9  rov9  lra\ov9  Kai  Vwfiatovf,   .   .   .   8vo.  *AOfiVfi<ri :  1872 

KATAAOrOS  Twv  ^Kpxalwv  "SofiurfAartov  Xutpwv,  "EOvwv^  Uoksiov 
KOI  BaffiXeo)!'  tov  'AO'^yifatP  ^EOuikov  "SofiifffidriKov  MovtreloVf 
Karartraf^fievwv  xai  v&ptr^er^pafifievwv  vtto  AxtW^w^  1102- 
TOAAKA  .  .   .     To;*o»  A'     4to.  'A^iji/iy^fiv,  awo^T. 

KPI2I2    TOV    B0YT21NA10Y    nOIHTlKOY    APQNOS    ei^   Eru 

AGO'  .  .  . 
Yiro  TOV  €tcfif^fyTOV  OeoBwpov  P.  OP^ANIAOY.  .  .  . 

8vo.     €v  A0fivai9:  1870 
KP12IS  TOV  B0YT2INAI0Y  nOlHTIKOY  AFQNOS  tov   Etov» 

1871.  .  .  . 

Ywo  TOV  etarir^ffjov  Vewp^^iov  M12TPIQT0Y. 

8va     A0rjvtiar.  1871 
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EONIKH   BIBAIOeHKH  THS  EAaAAOS,   theoooh    ths   Foikgii 
Offigb,  Lohdok. 

Ni«i;0o/>ov  KAAOFEPA,  apxift^vhpirov  •  .  .  ti|^  30  lavovapiov 
1872.  .  .  .  8vo.  "AOfiv^cwx  1872 

AOrOS  •iL(j>wvff0ei9  Til  K^  SoefiPptov  1871  •  •  •  wo  tov  ifpuniy 
wpvrmvtwt  KtJv<rrainivov  BOYSAKH  .  .  .  wapatthovipf  ti^v 
irpirraveiav  rtf    ^laBox^    Ev^fuif  KASTOPXHi  .  .  . 

8yo.     •¥  AOifvaiii  1872 
Thb  Publish rb. 

3PCutehan  (Qeorge,  A.B.)  The  Irish  Church  and  the  Irish 
Nation  i  a  Sermon  preached  on  the  First  day  of  January,  1871, 
in  .  .  .  £enmare.    Sva  DuiUn:  1871 

Thi  Avthoiu 

Mapoth$r  (E.  D.,  M.  D.  .  .  .)    LiBdoonvama  Spas  and  Bea-side 

Places  of  Clare.     Second  Edition.     8vo.  DubUn :  1872. 

•  Mapotker  (E.  D.,  M.  D.  .  .  .)     The   treatment  of  Chronic  Skin 

Diseases:  .  .  .  with  an  Appendix  on  Lisdoonvama  Spas.    16mo. 

Londim :  1872 
Thv  Author. 

Morgan  (John,  A.  M.,  M.  D.,  Uniy.  of  Duhlin ;  •  .  •  Practical 
Lessons  in  the  Nature  and  Treatment  of  .  .  .  the  Contagious 
Diseases;  .  .  .     8vo.  London:  1872 

Thb  Authob. 

Morgan  (John,  M.  D.,  F.  R.  C.  S.,  .  .  .)    Remarks  on  the  recent 

Report  of  the  Royal  Commission  on  the  Contagious  Diseases 

Act  .  .  .     8vo.  London:  1872 

Mbbbbs.   Gassell,   Psttbr,  and  Galpik,   La  Bxllb  SAuvAes  Yabd, 

LuDOATB  Hill,  LoifnoH. 
Morton  (John  C,  •  .  .),  1872.     Morton's  Almanack  for  Farmers 
and  Landowners.       4 to.     London  and  Ntw  York:  «.  a,  [1872.] 

Db.  p.  a.  BbBOSKA,    BT  ObDEBS  of  thb  GoVEBKIIBIIT  OV  NBTHEBLAlinS 

India. 
Observations  made  at  the  .  .  .  Observatory  at  Batavia  .  .  .  Yol.  I. 
Meteorological  Ohservations  from  January  Ist,  1866,  to  Decem- 
ber 31st,  1868,  and  Magnetical  Observations  from  July  let, 
1867,  to  June  3()th,  1870,  made  under  the  direction  of  Dr.  P.  A. 
Bergsma,    Folio.  Batavia:  1871 

CoLONBL  W .  R.  Halidat,  Comhakdant  and  Ikspbctor  Gbkbral,  Htthe. 
niNAAPOY  OAYMniA.  Ex  editione  Oxoniensi .  .  .  Glasguae:  175^ 
Thb  Litebabt  and  Philosophical  Societt  of  Litebpool. 

Proceedings  of  the  Literary  and  Philosophical  Society  of  Liverpool, 
during  the  Sixtieth  Session,  1870-71.    Nc^xxv.     8vo. 

London:  1871 
The  Academt  ot  Natubal  Sciences  of  Philadelphia. 

Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
New  Series.     Parti.  8ro.  Philadelphia:  IBTl 

„    III.  „  M         „        1872 
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Thb  Zoolooicai.  Socixtt  op  Lovdon. 

ProeeedingM  of  the  Scientific  Meetings  of  the  Zoological  Society  of 
London  for  the  year  1871. 

Part  I.    March — June. 
Part  11.  November — December, 
for  the  year  1872. 

Part  L    January — ^March. 

8vo.     London :  s.  a. 
Tbs  RseiaTBAB  Obxtsbal,  Quxxnslavii. 

.  .  .  Qmmiland.  Census  of  1871 ,  taken  on  the  1st  day  of  Sep- 
tember,  being  the  Fourth  taken  in  the  Colony  .  .  .     Folio. 

Briihane  [1872.] 
THRMusxmc  OF  Comparahyb  Zooloot  at  Haxtabd  CoLLsyx,  Cambbxdgb, 
Massachvbkttb. 
Rtport  (Annual),  of  the  .  .  .  Museum  of  Comparative  Zoology,  at 
Harvard  CoUege,  in  Cambridge:  ...  for  1871.     8vo. 

Boston:  1872 
Thx  Rotal  Obsbbvatobt,  Caps  of  Good  Hopic 

ResuUs  of  Astronomical  Ohsorvations  made  at  the  Boyal  Observatory, 
Cape  of  Good  Hope,  in  the  year  1856,  under  the  Superintendence 
of  SirThomasifiitf^ar,  Kt.,  F.IL8.,  F.KA.&,  .  .  •  and  .  .  . 
Edward  Jamst  Stone,  M.  A.,  F.  B.  S.,  F.  B.  A.  S.,  .  .  .    8vo. 

Cape  Town:  1871 
Thx  Author. 

JRoynolds  (J.  Emerson,  M.  B.  C.  P.,  Edin.,  Keeper  of  the  Mineral 
Department,  and  Analyst  to  the  Boyal  Dublin  Society),  Mine- 
ralogical  Tables,  arranged  ...  to  facilitate  the  Examination  of 
the  Mineral  Collection  of  the  Boyal  Dublin  Society  .  .  . 

8vo.    Dublin  :l%7l 
HxE  Majxbtt>  Secbeta&t  op  Statx  pox  Ikdia  nr  CoxmciL. 

Biy'  Veda-Sanhitaf  the  Sacred  Hymns  of  the  Brahmans,  .  .  .  with 

the  Commentary  of  Sayanacharya.     Edited  by  F.  Max  Mailer, 

M.A.,  .  .  .     Volume  V.     4to.  London:  1872 

Thx  CouirciL  of  the  Rotal  Institutx  op  the  Abchitscts  op  Ibbland. 

Boyal  Institute  of  the  Architects  of  Ireland — Sessional  Papers  1 863-4 

to  1869-70.     4to.  Dublin,  s.  a. 

The  Editob. 

Saint  Thomases  Hospital  Beports.     New  Series. 
Edited  by  Dr.  Brisiowe,  Dr.  Stone,  and  Mr.  Croft.    Vol.  IL    8vo. 

London:  1871 
The  Editob,  F.  Buchanan  White,  M.  D. 

Scottish  Naturalist  (The),  January,  1872.     No.  V.— Vol.  I.     8vo. 

Perth:  .  .  .  [1872.] 
The  Bbgistrab  Gsnxxal,  South  Austealia,  Adelaide. 
South  Australia.    Blue  Book  for  1870  ..  .    Folio. 

Adelaide:  ia71 

South  iliM^ra/ta.— Agricultural  and  Live  Stock  Statistics  for  the 

year  ending  March  Slst,   1872;  with  Prefatory  Report  .  .  . 

Folio.     Adelaide:  1872 
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ThB  RbOISTRAR-GbNBRAL,  SoiTTH  AUBTRALIAy  Al)BLA.n>B. 

Statistical  Register  of  South  Australia  for  1870  .  .  .     Folio. 

Adelaide:  1871 
JoHK  B.  BBinrBTT,  Bboistbab  Gbnbral,  Nbw  Zbalakd. 

statistics  of  New  Zealand  for  1870.     GompUed  from  Official  Re- 
cords .  .  .     Folio.  Wellington:  1872 
Ds  PART  DB  La  S0CIBT&  DB  FjErrBrQUB  bt  d'Histoirb  Naturblle  db 
Gbnbtb. 
Transactions.    Memoires  de  la  Soci6t^  de  Fhjsique  et  d'Histoire 
Katurelle  de  Oen^ye.    Tome  zxi.    Fremiere  Fartie.    4to. 

Qenhe:  1871 

ThB  NbW  ZbALAKD   IirSTITTTTB. 

Transactions  and  Proceedings  of  the  New  Zealand  Instltutei  1871. 
Vol.  lY.  Edited  and  Published  ...  by  James  Hector,  M.  D., 
F.  B.  S.     Issued  May,  1872.     8yo.  Wellington :  s.  a, 

ThB  FaTHOLOGICAL  SoCIETT  of  LOITDON. 

Transactions  of  the  Fathological  Society  of  London.  Yolume 
Twenty-second  .  .  .  Session  1870-71.     8yo.       London:  1871 

HOXUAOE  DE  LA  S0CI£TB  BOYAL  DER  SCIENCES  A  UPSAL. 

Transactions,    Nova  acta  Begiae  Societatis  Scientiarum  TJpsaliensis. 
Seriei  Tertiae.   YoLvii.   Fasciculus  Frior,  Upsaliaey  1869 
„         „        „         „         „        Fosterior.       „        1870 
„        „       Yol.  viii.  Fasciculus  Frior.        „        1871 
Thb  Attthor. 

Trovers  (Bobert,  A.  M.,  If.  B.,  .  .  .,  College  Frofessor  of  Medical 

Jurisprudence  in  the  School  of  Fhysic,  University  of  Dublin ; 

•  •  .)    Essay  on  Fersonal  Identity,  and  its  Froof  from  Physical 

Signs.     8vo.  DubUn:  1872 

JoHir  H.  W.  Cosby,  Esq.*  41  Feu  broke-road.    - 

Walsh  (W.  Fakenham,  A.  M.,  Chaplain  of  Sandfurd,  Dublin.) 
The  Moabite  Stone.     The  Substance  of  two  Lectures.     8to. 

Dublin :  1872 
Mrs.  Hutton,  Fitzwilliam-place. 

Works  of  the  English  Poets^  from  Chaucer  to  Cowper :  including  the 
Series  edited,  with  Frefaoes,  Biographical  cuid  Critical,  by  Dr. 
Samuel  Johnson:  ....  the  additional  Lives  by  Alexander 
Chalmers,  F.  S.  A.     In  Twenty-one  Yolumes.     8vo. 

London:  1810 
The  Zoolooical  Socibty  op  Londoit. 

Zoological  Society  of  London,  Bevised  List  of  the  Yertebrated  Ani- 
mals now  or  lately  living  in  the  Gardens  of,  1872.     8vo. 

London :  s.  0. 

(Signed)  Edw.  Bichards  Furefoy  Colles, 

September  30^A,  1872.  Librarian, 
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BOTANIC  GABDEN. 

Miss  Hamiltok,  Greytoum^  Central  America : — 2  parcels  of  Seeds. 
Db.     Jameson,    Superintendent    Botanic   Garden,    Saharumpore,    E, 

Indies : — Large  collection  of  Seeds  of  Indian  Conifers. 
Mbs.   Haxtghton,  Moorjield,  JRoehuckj  Dundrum : — Parcel  of  Indian 

Seeds. 
His  Excellency  T.  F.  Callaohan,  Government  House,  Gambia,  West 

Africa :— Boxful  of  Bulbous  Roots  from  West  Africa  {good), 
Indian   Museuit,   Calcutta  (no  return  of  donor) : — Parcel  of  Seeds 

of  Palms. 
Db.  Hooxeb,  Kew : — Parcel  of  Bulbs  of  rare  Narcissus. 
Indian  Museum,     Calcutta  : — Parcel  of  Seeds  of  Gedrus  deodara. 
Edwabd   Wilson,  Esq.,  21,  Russell  Place,  Dublin: — 1   Kaffir  Neck- 
lace, and  2  Kaffir  Bugs,  for  Botanical  Museum. 
Miss  Bibch,  7,  Tivoli  Terrace,  Kingstown : — 1  Parcel  of  Seeds. 
Babon  yon  Muelleb,  Director  Botanic  Garden,  Melbourne : — 36  papers 

rare  Seeds. 
D.  J.  ScHOMBUBGK,  Esq.,  Director,  Botanic  Garden,  Adelaide,  Queens ' 

land,  Australia : — 95  papers  of  rare  Seeds. 
Hebb  Wendland,  Director,  Botanic   Garden,  Derrenhausen,  Sano* 

ver : — 27  different  kinds  of  Palms,  Cycads,  &c.  (valuable). 
Db.  Jameson,  Superintendent,  Botanical  Garden,  Saharumpore: — 2  large 

parcels  of  Seeds  of  rare  plants. 
Hean  Watts,  Esq.,  Commissioner  of  Agriculture,  Washington,  TI,  S. : — 

2  parcels  of  Seeds. 
Db.  Hooseb,  Boyd  Gardens,  Kew : — 22  species  of  rare  and  valuable 

Plants. 
Hebb  Meteb,  Inspects,  Botanical  Garden,  Carlsruhe,  Grand  Duchy 

of  Baden  : — 1 7  species  of  rare  Plants. 
Hebb  Max  Leichtlin,  Carlsruhe,  Duchy  of  Baden : — Some  Bulbs  of 

several  newly  introduced  Liliums. 
HebbObtgies,  Inspector,  Botanical  Garden,  Zurich,  Switzerland: — 60 

kinds  of  rare  tender  and  hardy  Plants. 
J.   E.    Vebnon,  Esq.,    D.  L.,   Mount  Merrion,    Stillorgan : — ^Large 

parcel  of  the  newer  Pelargoniums  and  other  bedding-out  Plants. 
William  Wilson  Saundebs,   Esq.,  Hillfield,  Reigate,    Surrey: — A 

selection  of  Agavas,  rare  Bulbs,  and  Orchids  (valuable). 
J.  Tahebne  Mooobidgb,  Esq.,  Mentone,  Alpes  Maritimes,  France : — 

2  parcels  of  rare  kinds  of  Seeds. 
Captain    Hamu^ton,    107th    Regt.   Dum-Dum,    Calcutta:^!    large 

parcels  of  Seeds,  through  M.   Mills,  Esq.,  12,   I^er  Temple- 
street, 
Hebb  Max  Leichtlin,  Carlsruhe,  Duchy  of  Baden  ; — Parcel  of  hardy 

Plants. 
Botal  Oabdens,  Kew  : — 160  packages  of  Seeds. 
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Dr.  Mabtens,    Botanic   Garden^    Montpellier^  France: — 50  packages 

Seeds. 
John  Ttrbhait,  Esq.,  Fenlee  House,  Tryony^  Cornwall: — 12  packages 

of  Seeds. 
EoTAL  HoRicTTLTTraAi.  SociBTT*8  Garsens,  Lohbok,  through  Professor 

DwTEB : — 60  packages  of  Seeds. 
Dr.  Reichenbach,  Botanic  Garden^  ITamhuryh : — 89  packages  of  Seeds. 
M.  Decaisne,  Department  Mtueum,  D^Mistoire  NatureUee  a  Parte  t-^ 

111  packages  of  Seeds. 
Seokob  Todaeo,  Botanic  Garden^  Palermo: — 204  packages  of  Seeds. 
Da.  CASPRA.T,  Botanic  Garden,  Konigehery : — 75  packages  of  Seeds. 
Baeoit  ton  MtTELLEB,  Botonic  Oarden^  Melbourne,  Australia : — 5  pack- 
ages- Seeds. 
Djwagee  Lady  Orkondb,  Kilkenny: — Curious    Excrescence    wkich 

grows  on  trees  in  Mexico. 
Loan  W.  Buxleb,  Kilkenny : — ^Fniit  of  Wooden  Pear,  Xylomelam 

Pyriforme,  from  Australia. 
G.  J.  RoBBRTsoir,  Esq.,  Kilkenny : — Whip,  made  from  bark  of  Lagetta  * 

lintearia,  from  Fiji  Islands.     Piece  of  Cloth  made  from  same 

plant,  along  with  several  other  articles  for  Botanical  Museum. 
N.  KiKo,  Esq.,  Rathfeston  House^  Geashill  :-^Z  papers  of  Australian 

Seeds. 
Dr.  Patbbsoit,  Bridge  of  Allan : — 2  Germinating  Cocoa  Nuts. 
Mr.  Geoboe  Bbbtt,  Belfast  Foundry : — Seeds  from  California. 
J.  D.  HooKEB,  M.  D.,  C.  B.,  &c.,  Kew : — Plant  of  Victoria  B^^ina. 
Miss  Bdnbuet,  Picton^  Western  Australia : — 7  papers  of  Seeds. 
Th^  Rbt.  T.  Dor  AN  Falxiner,  Carrigans,  Londonderry: — 13  pap^s 

of  Seeds  from  Madras. 
Miss  Hamilton,  5,  Victoria  Terrace,  Clontarf: — Boxful  of  Plants  and 

Seeds  ;  also  several  articles  for  the  Botanical  Museum. 
Dr.  Ja]ie<«on,   Superintendent  ^c,  of  Botanic  Garden^  Saharumpore, 

JV!    IF.   Provinces  of  India : — Lurgo  parcel  of  Seeds  of  Pinus 

Ion  gi  foil  a. 
Charles  Moore,  Esq.,  F.  L.  3.,  Director,  Botanic   Garden,  Sydney^ 

NevD  South  Wales : — 70  papers  of  Seeds,  collected  in  interior  of 

New  South  Wales. 

Davvd  Moobb,  Director. 
^SthJune,  1872. 


NATURAL  HISTORY  MUSBUM. 


G.  L.  W.  Adair,  K  N.,  through  JoHir  Adair,  Esq.,"  13  Merrion- 
square: — Three  carved  figures  from  New  Zealand;  a  piece 
of  Native  Cloch  from  Ovalau,  one  of  the  Fiji  Islands;  Two  Braceleti 
made  of  Cocoa-nut,  from  the  New  Hebrides;  Two  Necklaces  and 
a  Comb  from  Marse  Islands,  New  Caledonia. 
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iL  P.  Williams,  Esq.,  Dame-strset  :'^  A  specimen  of  the  Sandwich 

Island  Goose,  which  had  died  in  his  Aviary. 
Djt»  Battebsbt,    Ohndalough,  Lough  Carraj  Kerry: — K  number  of 

Pliocene  Fossil  Shells  from  Cannes. 
BoBERT  Tatloh,  £sq.,  Corballia,  Drogheda  : — L  White  Peacock. 
J.  B.  Brat,  Esq.,  Ib^D'^Olier- street: — AKasso,  or  African  Banjo,  firom 

Senegambia. 
A.  P.  Allbk,  Esq.,  1,  Lower  Sherrard-etreet,  Dublin : — Two  pieces  of 

Matting  from  Madagascar. 
Miss  Booebt,  7,  Haddington-terraeey  Kingstoum: — Six  Birds-skins  from 

India  and  Australia. 
W.  M.  BARuiNOTON.Esq.,  58,  Fitzwilliam'Square^  Dublin: — A  specimen 

of  MiiUer's  Top-knot  (Bhombu8  Punetatus)  taken  at  Kingstown. 
John  T.  Gampioit,  Esq.,  per  J.  G.  Eobertson,  Esq.,  Kilkenny: — A 

dress  of  a  North  American  Indian. 
J.  0.  BoBEETSov,  Esq.,  Prior^i  Orchard^  Kilkenny: — Skull  of  a  Porpoise, 

and  Jaws  of  a  Shark,  &c. 
CAPTAiif    NsBDHAx,    Cohercween,    Co.   Kerry: — A   South -American 

Laaso. 
Master  Gerald  Adair,  13,  Jferrton-tquare : — ^A  Necklace  from  the  Fiji 

Islands. 
Dr.  Thomas  D^Arcy  Bromlow,  R.  N.,  H,  M.  S,  Favorite,  2,  Queen's 

Ferry,  i^n^uryA :— Skull  of  a  Turtle  {Chelonia  Midas)  from 

Ascension. 
Dr.  W.  B.  M'Nab,  Boyal  College  of  Seienee,  Stephen' s-green : — Some 

specimens  of  rare  British  Coleoptera. 
Dr.  FooT|  21,  Lower  Pembroke^street : — Specimens  of  30  species  of 

Irish  Hymenoptera  and  Diptera. 
Captain  H.  Eslsall,  16th  Eeot.,  4,  8t,  James-terraeey  Clonskea:-^ 

130  specimens  of  Lepidoptera  from  Trinidad ;  A  Skiii  of  Nettapus 

aJbipennis  fxom  Australia,  and  a  Skin  of  Todus  viridis  from 

Jamaica. 
J.  O'Neill,  Esq.,  M.  L.  G.,  Auckland,  New  2kaland:'^lL  Centipede 

from  Honoloolo,  Sandwich  Islands. 
Mrs.  MivcHnr: — A  Black-backed  Gull  and  a  Stilt  from  New  Zealand. 
James  BoTSTOv,  Esq.,  King-street,  Athlone: — Two  eggs  of  the  Bed- 
breasted  Merganser,  an  egg  of  the  Little  Grebe,  taken  on  Lough 

Bea,  and  a  Skin  of  the  Great  Northern  Diver. 
B.  P.  Williams,  "Ew^.y^^,  Dame-street: — ^A  Gosling  of  the  Ashy-headed 

Goose  (ChloSphaga poliocephala)  hatched  at  Clontarf. 
A.  P.  Allen,  Esq.,  9,  Lower  Sherrardrstreet: — A  piece  of  Native  Matting 

made  of  bark,  from  the  Marquesas  Islands. 
Hevrt  Woodward,    Esq.,   British  Museum: — A  cast  of  Asiropecten 

Oottswoldia. 
J.  G.  Bobertson,  Esq.,  Prior's  Orchard,  Kilkenny: — ^Fifty  Birds*  Skins 

from  various  localities. 
William  Talbot,  Esq.,  Tarbert,  Kerry : — Some  native  Lepidoptera, 

collected  near  Tarbert. 
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B.  D.  HiMBi  Esq.,  B.  C.  S.,  AA^  Raglan-road : — ^Twenty-niDe  Birds* 
Skins  from  India. 

BoBBBT  Waebbn,  Esq.,  jun.,  Moyview,  Ballina : — Five  specimens  of 
^        the  Bedahank  (Totanua  calidris,) 

Sib  Fbancib  Bbadt,  Bart,  6,  Pembroh-strset,  Upper : — ^A  Neptune's 
Cup  {Hapliophora  patera.) 

Mbs.  Thomas  S.  Wbioht,  78,  Lower  Mount-street: — Three  dresses,  made 
from  the  bark  of  a  tree,  worn  by  the  natives  of  the  Fiji  Islands. 

Mattbice  Fitzgebald,  Esq.,  The  Palace,  Killaloe: — Specimens  of  Bora- 
cite  Borochloride  of  Magnesium  from  Liineberg,  Hanover. 
.  Db.  Tehplbton,  Royal  Military  School,  Phoenix  Park: — A  few  Beptiles 
and  Fish  from  Ceylon  and  India. 

Joshua  K.  Millvbb,  Esq.,  Blackroek: — A  short-eared  Owl  {OiuM 
hraehyotus,) 

Miss  C.  H.  Stephens,  4,  Blackhall-plaee : — A  Cuttle-fish. 

Bobbbt  H.  Scott,  'F.BmS.,  Meteoroloyical  Office,  116,  Victoria-street^ 
London,  S.  W. : — A  specimen  of  Meteoric  Iron,  from  the  lar^e 
block  weighing  25  tons,  brought  from  Ovifak,  Disco,  Greenland, 
by  Professor  A.  E.  Nordenskjold,  and  specimens  of  Kryskonite 
f^m  the  inland  Ice  of  Greenland,  thirty  miles  from  the  edge,  and 
2,000  feet  above  the  sea;  brought  home  by  Professor  Nordenskj old. 

B.  B.  Labbbt,  Esq.,  Didshury,  Manchester: — Some  insects  preserved  in 
spirits,  and  a  few  foreign  Lepidoptera. 

E.  M.  CosGBAVE,  Esq.|  Eccles-street : — A  few  specimens  of  British 
Lepidoptera. 

Geobob  Williams,  Esq.,  5,  Charleston-road,  Rathmines: — A  Sea-snake 
(Pelamis  hioolor)  captured  in  the  Indian  Ocean  200  miles  from 
land. 

J,  "Walsh,  Esq.,  B.  N.,  Albany  Cottage,  Rathgar : — Bow  and  Arrows 
from  Tanna,  one  of  the  New  Hebrides.  Arrows  from  the  Island 
of  Erromango;  and  model  of  a  canoe  with  outrigger,  from  Byroa 
Island. 

GiLBEBT  Sansbbs,  Esq.,  Monkstoum: — Mactra  helvacea  from  Hayle 
Sands,  Cornwall,  and  some  specimens  of  PcUudina  vivipara  from 
London. 

Alexanbeb  Cabte,  M.  D.,  F.  L.  S.,  Director. 
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ROYAL  DUBLIN  SOCIETY'S  SCHOOL  OF  ART. 

THE  DISTBIBTTTION  OF  PEIZE8. 

Thr  distribution  of  Prizes  to  the  sacdessfiil  Pupils  in  the  Royal  Dublin  Society's 
School  of  Art,  during  the  past  Session,  tooli  place  last  evening,  in  the  Theatre  of  the 
Society  House,  Kildare-street,  in  presence  of  the  Lord  Lieutenant,  the  GounteAS 
Spencer,  and  a  large  assemblage  of  ladies  and  gentlemen.  Their  Excellencies — ivbo 
were  accompanied  by  Ix>rd  Dufleriu,  and  Lord  Charles  Bruce,  and  attended  by 
Captain  Brydges,  A.  D.  C,  Captain  Finch,  A.  D.  C,  and  Mr.  Courtenay  Boyle — 
arrived  shortly  after  nine  o'clock,  and  were  received  at  the  outer  entrance  by  the 
Members  of  the  Fine  Arts  Committee,  by  whom  they  were  conducted  to  the  flail, 
where  the  Lord  lieutenant  toolc  the  presidential  chair. 

Mr.  Geo.  Johnstons  Stonet,  Secretary,  said  the  Society  felt  highly  honoured  in 
having  His  Excellency  in  the  presidential  chair  that  evening,  not  so  much  because  of  his 
being  the  representative  of  the  Queen,  or  because  of  his  high  position,  but  in  consequence 
of  the  deep  and  enlightened  sense  of  the  real  scope  of  Art  of  which  he  had  always  given 
evidence  in  speeches  made  by  him  at  former  meetings,  and  on  various  other  occasions. 
His  Excellency's  reputation  as  a  patron  of  Art  had  preceded  him  to  Ireland.     He 
remarked  for  himself,  when  a  lad,  the  new  intellectual  day  which  had  arisen  to  him  from 
the  lectures  of  Sir  Joshua  Reynolds — addresses  which  not  only  afforded  a  larger  stand- 
point of  judgment  in  matters  of  Art  proper,  but  also  furnished  canons  for  forming  correct 
judgment  in  respect  to  otiier  spheres  of  human  thought,  whether  in  literature  or  science, 
This,  however,  required  to  be  furthered  by  practical  study,  and  in  this  latter  regard  they 
were  greatly  indebted  to  His  Excellency  for  his  valuable  loan  contributions  to  tlie 
National  Gallery,  which  greatly  added  to  the  means  of  instruction  at  the  command  of 
the  Students.    Regarding  the  success  of  their  Institution,  he  need  only  refer  to  the  testi- 
mony of  Mr.  Cole,  who  had,  perhaps,  a  larger  experience  than  any  other  man  living  on 
the  subject,  and  who  stated  that,  in  his  opinion,  they  would,  as  a  School  of  Design, 
compare  with  the  celebrated  Parisian  Academy  if  brought  into  open  and  fair  competition. 
Indeed,  their  prosperity  hitherto  gave  every  reason  for  believing  in  a  golden  future. 
One  of  the  things  in  which  they  were  deficient  was  a  sufficient  snd  adequate  measure  of 
Industrial  Art.     The  sjiecimens  which  Dublin  Pupils  had  an  opportunity  of  studying 
were  but  few,  and  of  limited  scope.     If  this  de»iderutnm  were  overcome  he  was  assured 
their  success  would  be  very  much  greater.     Another  thing  to  which  he  might  refer  was 
the  paucit}'  of  Prizes  offered  from  private  sources  to  their  Schools.     In  the  present  year 
they  had^and  they  did  it  right  heartily — to  thank  four  manufacturers  for  having 
assisted  them   in   that  way — Messrs.  Peter  Sheridan,    Thomas   Leetch,  and  Thomaa 
Walker,  of  this  city ;  and  Mr.  John  Browne,  of  Belfast,  in  which  latter  town  a  kindred 
Institution  was  much  more  liberally  supported.     There  was  another  circumstance  which 
very  much  militated  against  the  Dublin  School,  and  in  spite  of  ^ihich  it  had  attained 
ts  present  prosperity — the  system  which  obliged  their  Students  entering  the  list  for  third- 
ilass  Certificates  to  go  for  examination  to  London.      True,  those  who  were  successful 
get  their  expenses  paid  by  the  Department ;  but,  even  then  they  were  at  a  disadvantage 
with  those  who  resided  on  the  other  side  of  the  water,  seeing  that  all  who  went  across 
could  not  be  successful.    What  he  would  suggest  in  place  of  this  course  was  the  sending 
hither  of  a  competent  inspector,  which  would  still  preserve  the  idea  of  centralization, 
which  they  did  not  dread,  but  rather  courted,  and  which  would  put  them  more  on 
vnequaltty  with  South  Kensington  Pupils.      Having  referred  to  the  death  of  Mr.. 
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Watkinj,  and  other  former  PupiU  of  the  School,  Mr.  Stoney  oondaded  bj  hoping  that 
at  the  cloce  of  the  current  year  they  would  lie  enabled  to  poiut  to  aimilar  progress. 

Dr.  Etort  Kbnnedt,  Chairman  of  the  Fine  Art  Committee,  submitted 
the  Annual  Report,  as  follows  : — 

HEAD  MASTER'S   REPORT   FOR  THE  TEAR  ;id71. 
To  the  Chairman  and  Members  of  the  Fine  Arte  Committee. 

Gemtlembh, 

In  making  my  Report  on  the  state  and  progreis  of  the  Schools  of  Art  of  the 
Royal  Dublin  Society,  1  beg  to  refer,  in  the  first  place,  to  the  growing  interest  displayed 
by  students  of  all  classes  in  those  branches  of  Art-Education  that  are  more  immediately 
connected  with  manufactures. 

Daring  the  past  year  much  time  and  attention  have  been  deroted  to  such  studies,  and 
I  hare  much  pleasure  in  stating  that  many  of  our  students,  both  male  and  female,  have 
Attained  to  great  proficiency  therein. 

The  recent  exhibition  of  students*  works  in  the  School  of  Art  exemplified  the  ten> 
dency  of  the  systematic  and  well-considered  system  of  instruction  now  in  operation  to  pro- 
duce drawings  calculated  to  operate  fiivourably  on  the  various  branches  of  manufacture 
of  Ireland,  and  we  may  not  unreasonably  hope  that,  as  persons  qualified  to  become  de- 
signers worthy  of  the  name  increase,  new  branches  of  manufacture  may  spring  up. 

The  studies  generally  executed  in  the  School  during  the  year  have  been  veiy  satis* 
factory,  and  in  many  of  the  stages  great  advances  have  been  made. 

The  study  of  the  hnman  form,  both  from  the  antique  and  the  life,  has  reodved 
much  attention,  and  the  gentleman's  class  for  the  study  of  the  nude-male  model 
was  largely  attended.  It  is  gratifying  to  find  tliat  the  numbers  of  those  qualified  to  enter 
upon  the  study  of  the  living  figure  continues  steadily  to  increase.  It  is  to  be  regretted  that 
many  students  possessed  of  much  ability  are,  from  want  of  means,  unable  to  continue 
their  studies  sufficiently  long  to  enable  them  to  acquire  that  complete  education  in  Art 
80  essential  in  order  to  its  due  promotion  in  this  country.  Money  Prizes  more  largely 
ofifered  by  manufacturers  and  othen  would  tend  very  much  to  enable  such  students  to 
devote  a  longer  period  to  the  study  of  Art  than  they  are  at  present  able  to  do. 

During  the  past  }  ear  the  number  of  students  attending  the  School  has  been  415,  of 
which  number  218  were  mules  and  197  females. 

The  total  number  of  srtizau  students  attending  amounted  to  280,  of  wlilch  number 
175  were  males  and  105  females. 

The  total  amount  of  fees  was  £447  9s.  Id, 

The  maximum  of  attendance  took  place  in  the  month  of  Deeember,  and  was  smallest 
in  the  month  of  July. 

Tlie  total  number  of  attendances  during  the  year  has  been  25,311. 

The  following  is  an  analyiii«  of  the  occupations  of  students  or  their  parents : — 


Tradesmen, 

101 

Professional, 

77 

Artist-*  and  An  Teaciiers,  . 

71 

Merchants  and  Salesmen,    . 

67 

Civil  Servants, 

31 

landed  Proprietors,    . 

35 

Unclassed, 

43 

Total,         .         .       41o 

The  Local  Examinations  of  the  second  grade  took  place  on  the  1st  and  2nd  days  of 
May,  in  the  evening,  when  182  students,  107  males  and  75  females,  presented  them- 
selves for  examination  in  liie  various  subjects — viz..  Freehand  Drawing,  Model  Draw* 
Ingf  Prsctical  Geometry,  and  Linear  Perspective. 

The  Table  appended  shows  the  relative  success  of  the  male  and  female  students  in  the 
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four  sabjects  of  euminatlon ;  tho  number  of  exerciaes  *'  Passed/*  for  which  Certificate 
Cards  are  given,  and  the  number  of  pafiers  *'  Ezcellent,*'  and  for  which  prizes  are 
awarded. 

The  total  number  of  Exercises  passed  was  1 14. 

By  Male  Students.     . 


Fteehaad. 

Passed,           20 
ExoeUenfc,        8 

Totols,     28 

Geometry. 

6 
8 

9 

PerspectiTe. 

4 
2 

6 

Model  Drawing. 

17 

1 

18 

TotaJ 

47 
9 

56 

By  Female  Students. 

Freehand. 

Passed,           27 
Excellent,        1 

Oeomeby. 

7     ' 
6 

Perapoctlve. 

2 
4 

Model  Drawing. 

9 
3 

Total 
45 
18 

ToUls,      28 

12 

6 

12 

68 

In  comparing  these  results  with  those  of  former  years  it  should  be  borne  in  mind 
that  each  year's  standard  has  been  raised,  and  this  year  considerably  so  in  some  of  the 
subjects  of  study. 

To  each  exercise  passing  Excellent  a  prize  is  swarded,  but  two  or  more  prizes  gained 
by  the  same  student  are  represented  by  one  award. 

The  following  students  are  worthy  of  honourable  mention  in  this  Report,  as  having 
each  passed  in  the  whole  of  the  four  subjects  of  Examination  on  the  occa-iion,  viz. : — 
Mr.  Thos,  R.  Scott  and  Miss  Mary  Weld,  whilst  the  following  are  deserving  of  much 
commendafion,  as  having  each  passed  in  three  of  the  subjects,  viz. :  Mr.  John  Ritchie^ 
Mr.  Marcus  Ruddle,  Miss  Mary  Oliver,  Miss  Alicia  Archdall. 

This  Examination,  consisting  entirely  of  time  exercises  of  one  hour  each,  has  for  its 
object  the  testing  of  the  ability  of  the  student  in  elementary  work,  and  such  as  is  the 
whole  groundwork  for  advanced  study  in  every  department  of  Art.  It  is  gratifying  to 
And  that  students  are  becoming  more  and  more  impressed  with  the  conviction  that  those 
higher  results  can  never  be  worthily  attained  to  but  by  the  careful  and  patient  mastery 
of  the  elements  of  Art. 

The  following  gentlemen,  members  of  the  Council  and  of  the  Fine  Arts  Committee, 
attended  during  the  Examination  : — Evory  Kennedy,  Esq.,  M.  D.,  Lieut.-Col.  Adamson, 
John  R.  D*01ier,  Esq.,  Professor  Robert  Ball,  J.  Du'bedat,  Esq.,  David  Routledge,  Esq., 
John  Adair,  Rsq^, Thos.  A.  Jones,  Esq.,  P.  R.  H.  A,  and  Dr.  Wm.  Barker. 

Captain  Dunsford,  K.  E.,  Deputy- Inspector,  was  also  present 

In  April  the  Works  of  the  Students,  in  Painting,  Drawing,  and  Mo^leliing,  were 
frtrwarded  to  the  South  Kensington  Museum,  to  coui]>ete  for  National  and  other  medaU, 
as  follows : — 


In  the  Elementary  Section,  .... 

In  the  Advanced  Section,      .  .  .  .  , 

Class  Drawings,  consisting  of  Geometry,  Perspective,  Projec- 
tion, Models,  Ornament,  Figure,  &c., 

ToUl, 


63  Works. 
118  Works. 

494  Works. 


675 


To  the  works  competing  for  the  highest  prizes  or  those  of  the  Srd  grade,  27  awanls 
were  made  to  25  students. 

The  following  Table  represents  the  position  occupied  by  the  Dublin  School,  as  re- 


Dublin, 

415 

Manchester, 

853 

Leeds, 

687 

NottiDgbaiD, 

520 

Edinbargh, 

640 

Birminghsm, 

1045 

Liverpool, 

794 

Glssgow, 

1052 
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gnrds  these  Prizes,  as  compared  with  the  most  considerable  Art  Schools  of  the  United 

Kingdom  * — 

No.  of  Students.  No.  of  Awards. 

South  Kensington,         954  .80 

27  to  25  students. 

25 

26 

23 

22 

18 

18 

10 

Of  the  worlcs  in  the  Advanced  Section  37  were  selected  to  enter  into  the  National 
Competition.  A  list  of  the  various  works  distinguished  in  the  National  Competition, 
in  the  competition  for  the  prizes  of  the  highest  grade  or  National  Awards,  selections  for 
National  Competition,  &c.,  will  be  fonnd  in  the  list  of  distribution. 

The  examiners  of  the  works  competing  for  National  Awards  were — Sir  M.  D.  Wyatt ; 
C.  W.  Cope,  R.  A. ;  R.  Westmacott,  R.  A. ;  R.  Redgrave,  R.  A. ;  F.  R.  Pickengill, 
R.  A.  *,  J.  C.  Hortlsev,  R.  A. ;  H.  A.  Bowler,  Esq. ;  and  J.  H.  Pollen,  Esq. 

The  examiners  in  reporting  on  the  works  forwarded  from  the  Society's  School,  state 
— **  On  the  whole  this  School  gives  evidence  of  much  enterprise,  and  a  desire  to  excel  in 
most  of  the  branches  of  instruction  afforded  by  a  School  of  Art." 

36  Works  in  the  higher  stages  of  Art  Instruction,  executed  by  students  of  this 
School,  were  forwarded  to  the  London  International  Exhibition,  in  February  Isst,  and 
are  referred  to  moet  favourably  in  the  Official  Report.  A  description  of  these,  together 
with  the  names  of  those  students  by  whom  executed,  will  also  be  found  appended  to 
this  Report. 

Miss  M.  A.  M'Gee  proceeded  to  London,  there  to  undergo  an  examination  for 
the  first  Certificate  of  the  Third  Grade  (Elementary  Drawing  and  Colouring), 
and  succeeded  in  obtaining' the  same. 

In  July  last,  the  Lords  of  the  Committee  of  Council  on  Education  ofi*ered  prizes  for 
the  best  detiigns  for  Fans,  to  be  competed  for  by  students  of  Schools  of  Art  throughout 
the  United  Kingdom.  Miss  Mary  Anne  M^Gee  succeeded  in  gaining  one  of  the  prizes 
offered,  for  a  very  excellent  Fan  design,  which  has  since  been  purchased  by  the  Depart- 
ment of  Science  and  Art,  and  was  also  selected  for  the  London  Intemationd  Exhibition. 

In  the  last  Report  of  the  Department  of  Science  and  Art,  the  gratifying  success  of  the 
School  is  referred  to,  and  also  the  high  appreciation  of  the  examiners  of  the  designs 
therein  executed. 

During  the  past  year  the  following  manufacturers  hare  offered  money  prizes  to  our 
students,  viz. — Mr.  James  Walker,  of  Crow-street,  Dublin ;  Mr.  Peter  Sheridan,  of 
Parliament-street,  Dublin ;  Mr.  Thomas  Tjeetch,  of  Dame-street,  Dublin  ;  and  Mr.  John 
S.  Brown,  of  Belfast ;  and  I  am  hsppy  to  report  that  the  works  executed  in  competition 
by  our  students  for  these  prizes  have  given  great  satisfaction  to  these  gentlemen. 

The  offer  of  such  prizes  atl'ords  most  satisfactory  evidence  of  the  way  in  which  these 
Schools  are  acting  upon  the  manufactures  of  the  country. 

>^     Mr.  Edward  T.  Dresden  offers  to  male  and  female  students  of  the  Schools  of  Art  the 
following  Prizes  for  a  Dessert  Service  : — 

A  First  Prize  of  .  .  £15 
A  Second  Prize  of  .^10 
A  Third  Prize  of  .     .       5 

The  designs  must  consist  of  Full-sized  Coloured  Drawings  of  a  Centre-piece,  a  Com- 
potica,  and  a  Plate.    The  works  to  be  submitted  in  competition  on  the  9th  of  April, 

1872. 

In  March  last  the  Honorary  Professor  of  Fine  Arts,  Henry  M'Manus,  Esq.,  de- 
livered two  lectures  on  '*  The  Analysis  of  a  Picture,**  which  was  attended  by  261' 
perdon^. 
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The  Honoran- Professor  of  Artistic  Anatomy,  Alexander  Macalister,  M.  D.,  delivered 
a  course  of  dx  lectures  on  Anatomy,  in  its  application  to  the  Fine  Arts,  which  were  at- 
tended by  608  persons.  At  the  conclosion  of  the  course  an  examination  was  held,  and 
a  First  and  two  Second  Silver  Medals  awarded  to  students  of  the  School  of  Art 

The  competition  for  the  Bronze  and  Silver  Medals  offered  by  the  Royal  Dublin 
Society  took  place  on  the  22nd  of  December,  the  examiners  upon  that  occasion  beinf?— 
Sir  George  Hodson,  Bart. ;  Thomas  Alfred  Jones,  Esq.,  P.  R.  H.  A. ;  Joseph  Kirk, 
Esq.,  B.  H.  A. ;  Thomas  N.  Deane,  Esq.,  K.  H.  A. ;  and  Henry  Doyle,  Esq.,  Director 
of  the  National  Gallery,  Ireland. 

Eyre  Crow,  Esq.,  the  Inspector  of  the  Science  and  Art  Department,  visited  the  School 
on  the  17th  January,  1871. 

At  the  recent  Exhibition  of  Students*  Works,  open  from  the  26th  of  December  to  the 
6th  of  January,  1872,  the  visitors  numbered  6420,  amongst  whom  were  Uis  Excellency 
the  Lord  Lieutenant  and  the  CSountess  Spencer. 

An  additional  class  has  been  recently  established,  viz.,  an  Evening  Class  for 
Female  Pupils.  This  class,  meeting  three  nights  per  week,  from  half-past  six  to  half- 
past  eight  o'clock,  is  likely  to  prove  of  great  advantage  to  those  whose  occupations  re- 
quiring a  knowledge  of  drawing  prevent  their  devoting  any  portion  of  the  day  to  its 
study. 

I  have  also  to  refer  to  another  arrangement,  by  which  pupils  of  schools,  and  those 
employed  in  workshops,  can  attend  the  Male  or  Female  Evening  Classes,  at  reduced 
fees,  viz.,  one  shilling  per  month,  or  four  shillings  per  session  of  five  months,  provided 
that  six  students  enter  from  any  one  school  or  establishment  The  great  importance  of  a 
course  of  Art  Study,  and  the  acquisition  of  a  correct  taste  to  all  those  who  are  en- 
gaged in  operations  of  every  kind,  more  particularly  those  of  a  decorative  character,  cannot 
be  over-estimated,  and  it  is  evident  that  workmen  and  employers  are  becoming  more 
convinced  of  its  necessity,  tending  as  it  does  so  largely  to  their  material  prosperity. 

Two  young  artists  of  great  ability  and  promise,  educated  in  the  Society's  Schools, 
have,  during  the  past  year,  been  removed  by  death  from  amongst  us ;  I  refer  to  Mr. 
Roderick  O'Farrell,  and  Mr.  Joseph  Watkins. 

I  have  to  acknowledge  the  valuable  assistance  rendered  by  Miss  Mary  Julyan,  in 
the  instruction  of  the  female  classes,  and  the  great  ability  displayed  by  that  lady  in  the 
discharge  of  her  duties. 

My  best  thanks  are  also  due  to  my  assistants,  Mr.  Edmond  Ribton  Byrne,  Mr. 
William  H.  Murray,  Mr.  Robert  Walsh,  and  Mr.  Robert  Sidney  Smith,  for  their 
zealous  endeavours  and  co-operation  with  me  in  carrying  out  the  objects  of  the  School. 

In  concluding  this  Report  it  may  not  be  out  of  place  to  remark  upon  the  growing 
necessity  for  the  more  extensive  application  of  Art  to  the  requirements  of  the  age  in 
which  we  live,  rendering  it  desirable  that  all  engaged  in  industrial  pursuits  and 
operations,  especially  those  that  are  obviously  dependent  for  success  upon  a  culti- 
vated taste  and  artistic  ability,  should  realize  the  importance  of  acquiring  a  much 
more  complete  knowledge  of  the  bearing  of  Art  upon  industrial  labours  than  has 
hitherto  been  oondidered  necessary.  The  continually  increasing  taste  of  the  public 
demands  more  and  more,  on  the  part  of  manufacturers  and  producers  of  every  kind,  in- 
creased beauty  of  form,  together  with  skilful  and  original  treatment,  not  only  in  all 
articles  of  luxury,  but  also  in  common  objects  of  daily  use.  In  order  to  render  these 
things  more  beautiful  and  pleasing  to  contemplate,  how  desirable  that  all  concerned 
in  their  production  should  appreciate  elegant  form,  beauty  of  line,  and  graceful 
contour;  and  it  cannot  be  too  frequently  reiterated  that  in  order  to  form  a  true  and  pure 
taste,  and  such  as  may  have  the  greatest  influence  in  promoting  manufacturing  design 
and  elevating  it  in  the  highest  degree,  it  is  necessary  to  become  familiar  with  the  merits 
and  beauties  of  all  styles  that  have  prevailed  in  the  woi:ld's  history ;  for  incalculable 
benefits  must  result  from  the  consideration  and  investigation  of  those  ehefd*€tutr€t  of 
the  great  omamentists  of  past  periods,  so  replete  with  instruction.  The  conscientious 
examination  of  such  productions,  when  considered  with  the  light  derived  from  the  study 
of  Nature,  leads  to  the  conviction  that  they  are  the  result  of  profound  knowledge  of  the 
naonroes  of  Art,  arrived  at,  even  by  men  of  genius,  only  after  long  study. 

If  onr  modem  productions,  in  which  industry  is  associated  with  Art,  are  to  approach 
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to  the  perfection  of  theie  inestimable  tretsares  of  former  timet,  oar  artisans  and  all 
concerned  must  devote  tbemselves  more  earnestly  to  the  study  of  Art,  and  exereue 
more  largely  the  inventive  faculty,  for  it  is  not  by  the  eervile  imitation  and  reprodao- 
tion  of  the  old  types  that  we  can  make  any  real  progress. 

The  education  of  the  eye  tends  to  make  Nature  every  man*8  possession,  and  eoablea 
him  to  derive  pleasure  fh>m  dwelling  upon  the  beauties  and  harmonies  of  the  workl 
around  him,  thus  inspiring  him  with  a  higher  degree  of  veneration  for  the  Creator  of 
all,  and  by  diverting  his  mind  from  the  narrow  circle  in  which  he  habitually  moves, 
with  its  responsibilities  and  sordid  cares,  his  happiness  is  increased  and  bis  mind  elevated 
and  purified.  In  this  way  the  study  of  Art,  by  cultivating  the  intelligence,  refining  and 
purifying  the  sentiment,  and  elevating  the  taste,  will  lead  to  a  higher  development  In 
every  industry — to  new,  harmonious,  and  graceful  creations  and  combinations,  sndi  bm 
may  serve  as  worthy  records  of  our  times  to  fhture  generations. 

Gentlemen,  I  have  the  honour  to  remsin. 
Your  obedient  Servant, 

(Signed)  R.  Eownr  Ltkb,  Head  Miuter. 

He  (Dr.  Kennedy)  said  that  for  all  the  snccess  which  the  Report  evinced  they 
were  ereatly  indebted  to  their  excellent  Master,  Mr.  Lvne,  of  whom  Mr.  Henry 
Cole  had  made  flattering  mention  in  his  criticism  of  that  and  kindred  Schools. 
It  was  a  proad  thing  to  know  that  they,  although  labouring  under  enormous 
disadvantages,  had  taken  the  second  highest  number  of  awards  proportionately 
to  the  number  of  students,  being  beaten  only  by  Manchester,  and  beating  South 
Kensington,  Leeds,  Nottingham,  Edinburgh,  Birmingham,  Liverpool,  and  Glas- 
gow. Daily  their  designs  were  being  more  extensively  sought  after,  and  only 
since  entering  that  Hall  he  had  received  intimation  that  the  great  house  of 
Wedgewood  had  adopted  their  designs,  and  were  carrying  some  of  them  into 
execution.  He  hesitated  not  to  assert  that,  if  placed  on  an  equality  with  Lon- 
don and  Edinburgh  pupils,  they  would  excel  every  School  in  Great  Britain. 
And  why  was  it  that  what  had  been  so  frequently  demanded  had  not  been 
granted?  Why  was  it  that  they  had  no  Museum,  and  £3,000  less  in  the  year 
than  Scotland,  for  instance,  for  the  purpose  of  furthering  Art  Studies  ?  Simply 
because  our  Members  of  Parliament  were  negligent  of  their  duty.  If  they  but 
united,  with  the  assistance  of  his  Excellency  and  the  Marquis  of  Hartington, 
which,  he  doubted  not,  would  always  be  forthcoming,  they  must  succeed  in 
overcoming  the  scruples  of  that  excellent  and  liberiU  man,  the  Chancellor  of 
the  Exchequer.  He  hoped  this  would  be  attempted  ere  long,  and  that  before 
they  next  assembled  something  would  have  been  done  towards  estabUshing  a 
Fine  Art  Museum  in  Ireland^ 


REPORT  OF  THE  JUDGES  APPOINTED  TO  EXAMINE  THE  WORKS  SUB- 
MI'ITED  BY  THE  STUDENTS  IN  THE  SCHOOLS  OF  ART  OF  THE 
ROYAL  DUBLIN  SOCIETY,  CHRISTMAS,  187L 

Wb  hsve  carefully  examined  the  productions  of  the  Art  Students  in  the  Schools  of  the 
Society  for  1871,  and  unanimously  record  our  approval  of  the  specimens  submitted  for 
our  inspection,  many  of  which  give  evidence  in  a  remarkable  degree  of  patient  study, 
combined  with  the  exercise  of  tssteful  invention,  more  particularly  in  the  valuable  de« 
partment  of  Art  as  connected  with  manufactures. 

We  are  unable  to  make  any  award  of  a  silver  medal  for  Art  Teachoa,}  the  only 
drawing  of  the  "  Germanicus,"  submitted  by  Mr.  Robert  Walshe,  being  in  a  very  un- 
finished state. 

Much  promise  being  evinced  in  the  bust  from  life  by  Mr.  Robert  S.  Smith,  we 
think  the  Silver  Medal  so  lapsed  might,  with  propriety,  be  awarded  to  this  student; 
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and  we  think' that  a  similar  distinction  might  justly  be  extended  to  Mr.  Edward  Ribton 
Bjme^  for  his  excellent  sketches  from  nature  in  oil. 

Class  I. — Studif  of  the  Human  Figure. 

Names.  Prizes. 

Miss  Edith  Arnold,  Study  of  Full  Length  Antique  Figure,        .     First  Silver  Medal 
Miss  Anna  Pamell,  Study  of  Head  painted  from  Life,  .     Firet  Silver  Medal, 

Miss  PhcBbe  Anne  Moss,  ditto,  Highly  Commended. 

Miss  Phoebe  Anne  Moss,  Chalk  Drawing  from  the  Antique — 

Head,  Hand,  and  Foot, Second  Silver  Meda\ 

Miss  Alice  Lee,  ditto  (recommended),  ....     Bronze  Medal. 

[Th%  entire  of  the  Drawings  in  this  Section  are  deserving  of 
commendation]. 
Miss  Kate  0'  Brien,  Model  in  Clay  from  Life,  ,  .    Firet  Silver  Medal. 

[Miss  Kate  O'Brien's  two  studies  display  such  marked  excel- 
lence that  we  award  her  the  First  Silver  Medal,  notwith- 
standing the  unfinished  state  in  which  they  are  presented*]. 
Mr.   Edward    Bestick,  Model  in  Clay  from  Life  or  Antique 

(recommended), .         .     Bronze  Medal. 

Mr.  James  Neville,  Head  of  Son  of  Laocoon,    ....     Fatfourable  Mention. 
Bliss  Jane  Garbois,  ^^isatomical  Study,  .    *     .         .     Second  Silver  Medal. 

Miss  Jeanie  Conan,  ditto Favourable  Mention. 

Miss  Mary  Weld,  outline  of  Figure  from  the  Flat,  Farnese 

Hercules, Bfmxe  Medal. 

Mr  ThoBAas  £.  Seadon,  ditto,  Laocoon,  Honorable  Mention. 

Class  IL — Deeign  for  Manvfactttree. 

Miss  Elizabeth  Irwin,  Design  (or  Carpet,         ....  Firet  SUver  Medal, 

Also  the  Prize  of  two  guineas  offered  by  Mr.  Sheridan. 

Miss  Bridget  M*Gloine,  ditto,  ....  Bronze  Medal. 

And  a  Prize  of  one  guinea  offered  by  Mr.  Sheridan. 

Miss  Elizabeth  Irwin,  Ceiling  Decoration,        ....  Silaer  Medal. 

Miss  Frances  Brett,  ditto,  ....  Bronze  Medal. 

Miss  Isabdla  Bergin,  Wall  Decoration,  ....  Bronze  Medal. 

Miss  Phosbe  Anne  Moss,  Fan  Design,     .....  Bronze  Medal. 

Miss  Frances  Brett,  ditto,  Honorable  Mintion. 

Miss  Emily  Lees,     ditto,  ......  Honorable  Mention. 

Miss  Elizabeth  Irwin,  ditto, Honorable  Mention. 

Miss  Maria  D.  Webb,  Muslins, Bronze  Medal. 

Miss  Mary  Anne  Magee,  Damask, Silver  Medal. 

.  And  Mr.  John  Brown*s  Prize  of  £5. 

Mr.  John  Thomas  Miles, Second  Bronze  Medal. 

And  Mr.  Brown's  Prize  of  £3. 

Miss  Elizabeth  Irwin, Third  Bronze  Medal. 

And  Mr.  Brown's  Prize  of  £2. 

Miss  Frances  Brett,  Plate  Designs, Firet  Silver  Medal. 

And  Prize  of  Three  Guineas  offered  by  Mr.  Thomas  Leetch, 
Dame-street. 

Miss  Elizabeth  F.  Bredin,  Plate  Design,  ....  Bronze  Medal. 

And  Prize  of  Two  Guineas  offered  by  Mr.  Edward  Leetcb, 
Dame-strset. 

Class  III. — Architecture  and  Machine  Drawing. 

Mr.  James  Boucher,  Public  Building, Firet  Silver  Medal. 

BIr.  Anthony  Scott,  Geometry, Bronze  Medal. 

Miss  Mary  Anne  M<K7ee,  Perspective, Bronze  Medal. 

Mr.  John  Beardwood,  Projection, Bronze  Medal*     ^ 
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Clabb  IV.'-Orimpa  in  OH  or  WtUer  Oohura,    • 

Mifls  Henrietta  Wise,  Group  in  Oil, Firtt  Silver  Medal. 

Hiss  Olivia  Poole,  '         ditto,  Honorable 

Min  Isabella  Bergin,  Best  Group  in  Chalk,     ....  Bronxo  Medal, 

IfiM  Eleanor  Kerr,  ditto,  ....  Bronze  MedaL 


Clam  V. — Landeeapea  in  OU  or  Water  Cohtare. 

Mi»  Isabella  Maflbt,  Landscape  in  Water  Coloor,    .  ,  Second  &her  Medal. 

Miss  MariaD.  Webb,  ditto,  Oil  (recommended),  .  Bronze  MedaL 

Miss  Mary  Anne  Moigan,  Landscape  in  Water  (recommended),  Bronze  MedaL 

Miss  Josephine  Carson,  Flowers  or  Foliage  from  Nature,  .        .  Bronze  Medal. 
Miss  Mary  Anne  M<^Gee,  Sheet  of  ^uit  from  Nature^  in 

Water  Color Second  Silver  Medai 

Miss  Elisabeth  Wallace,  ditto,  ....  BonorabU  MetOum. 

Miss  Frauds  Seymour,  ditto,  .  Bronte  Medal. 

Class  YL—Omamcni  from  the  Flat  and  Baand, 

Miss  Archdall,  Ornament  in  Outline, Bronze  Medal. 

Miss  Harriett  Thomhill,  ditto  shaded, Bronze  MedaL- 

Afiss  Susan  Ball,  Ornament  shaded  from  Round,  .  Bronze  Medal. 

Miss  Mary  F.  Murphy,  Ornament  in  Outline  from  Round,         .  Bronze  MedaL 

In  concluding  our  Report  we  desire  to  express  our  unanimous  ivoognitioQ  of  the 
valuable  resulto  that  have  attended  the  anxious  and  painstaking  attention  In  the  dia- 
charge  of  his  duties  on  the  part  of  Edwin  Lyne,  Esq.,  to  whose  unremitting  exertSooa 
may  be  tairly  ascribed  the  proficiency  attained  in  these  Schools  of  Art,  obeerrable  on  this 
as  well  as  on  former  oocasion& 

(Signed)  Geosob  Hodson,  Babt. 

Thomas  A.  Johbb,  Fretident  R.  H.  A. 
Henbt  Dotlb,  Director  National  GaUerw. 
JOSSFH  R.  KiBK,  R.  H.  A. 

Thomas  N.  Dbanb,  R.  H.  A. 
Decmber  27,  1871. 

Examination  ih  Abtistic  Anatomy. 

.First  Pirize. 
Miss  Kate  J.  O'Brien,    ....  79 


Second  Prize, 


Miss  Elisabeth  Robie,     . 
Mr.  Robert  Smith, 
Miss  Mary  A.  Chaytor,  . 
Miss  Anna  Pamel], 
Miss  Olivia  Poole, 
Miss  Elisabeth  Naylor,    . 
Miss  Harriette  Thomhill, 


I 


71 

65 
61 
68 
63 
41 


Alex.  Macalistbb. 
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LIST  OF  MEDALS  AWAEDED  BY  THE  JUDGES, 

Deetmher  22,  1871. 

Special  Silybb  Medals. 
Nomefl.  Prises. 

Robert  Sidney  Smith,  Model  in  Clay  from  the  Life,  .  Special  Silver  Medal. 

Edmund  Bibton  Byrne,  Landscape  in  Oil  from  Nature,  .        .  Special  Silver  Medal.. 

Class  I. 

Miss  Edith  Arnold,  Drawing  from  the  Antique  in  Chalk,  full 

length  (Milo  Venus), Firet  Silver  Medal, 

ICisi  Anna  Pamell,  Painting  Head  from  the  Life  in  Oil,  First  Silver  Medal, 

Mias  Phoebe  Anne  Moss,  Painting  Head  from  the  Life  in  Oil,  Honorable  Mention, 
Mias  Phoebe  Anne  Moss,  Head,  Hand,  (ind  Foot  from  Antique 

in  Chalk, Second  Silver  Medal. 

Mias  Alice  Lee,   Head,  Hand,  and  Foot,  from  the  Antique  in 

Chalk, Bronu  Medal  recom- 
mended. 
Miss  Kate  Josephine  O'Brien,  Models  from  the  Life  in  Clay,   .    First  Silver  Medal. 

Mr.  Edward  Bestick,  Model  in  Clay  from  the  Antique,    .        .  Bronze  Medal. 

Mr.  James  Neville,  Model  in  Clay  from  the  Antique,     .     .     .  Honorable  Mention. 

Miss  Jane  Garbois,  Anatomical  Study, Second  Silver  Medal. 

Miss  Jeanie  Conan,  Anatomical  Study,  ....  Honorable  Mention. 

Miss  Mary  Weld,  Outline  of  Human  Figure  from  the  Flat 

(enkrged), Bronze  Medal, 

Mr.  Thomas  Seadon,  Outline  of  Human  Figure  from  the  Flat 

(enlarged), Honorable  Mention. 

Class  II. 

Miss  Elizabeth  Irwin,  Original  Design  for  a  Carpet,  .    .        .  Firgt  Silver  Medal, 

Miss  Bridget  M*Gloine,  Original  Design  for  a  Carpet,    .        .  Bronze  Medal. 

Miss  Elizabeth  Irwin,  Original  Design  for  Stucco  Ceiling,      .  Second  Silver  Medal, 

Miss  Frances  Brett,  Original  Design  for  Stucco  Ceiling,  .  Bronu  Medal. 

Miss  Isabella  Bergin,  Original  Design,  Wall  Decoration,         .  Bronze  Medal  recom- 
mended. 

Miss  Phoebe  Anne  Moss,  Original  Fan  Design,       .  .  Bronze  MedaL 

Miss  Frances  Brett,  Original  Fan  Design,       ....  Honorable  Mention. 

Miss  Emily  Lees,  Original  Fan  Design,        ....  Honorable  Mention. 

Miss  Elizabeth  Irwin,  Original  Fan  Design,  .         .         .         •  Monorable  Mention. 

Miss  Maria  Dorothea  Webb,  Original  Design  for  Muslins,        .  Bronze  Medal. 

Miss  Mary  Anne  Magee,  Original  Design  for  Table  Damask,  .  First  Siher  Medal. 
Mr.  John  Thomas  Miles,  Original  Design   for  Table    Da- 

jujjjg^ Bronze  Medal. 

Miss  Elizabeth  Irwin,  Original  Design  for  Table  Damask,      .  Bronze  Medal. 

Miss  Frances  Brett,  Original  Designs  for  Plates,     .  .  First  Silver  Medal. 

Mias  Elizabeth  Bredin,  Original  Designs  for  PUtes,         .        .  Bronze  MedaL 

Class  III. 

Mr.  James  Boucher,  PubUc  Building  from  Actual  Measure- 

ment,  . ^*^'^  Stiver  Medal. 

Mr.  Anthony  Scott,  Practical  Geometry Bronze  MeM. 

Miss  Mary  Anne  M'Gee,  Linear  Perspective,  ....  Bronu  Medal. 

Mr.  John  Beardwood,  Orthographic  Projection,  .  Bronze  Medal. 
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Class  IV.   * 
Names.  Prises. 

Miss  Henrietta  Wise,  .Group  in  OQ Fit  it  Stiver  Medal 

Miss  Olivia  Poole,  Group  in  Oil, BonorabU  Mention. 

Miss  Isabella  Bergin,  Group  in  Chalk, Bronze  Medal. 

Bliss  Eleanor  Kerr,  Group  in  Chalk, Bronze  Medal. 

Class  V. 

Miss  Isabella  MafTett,  Landscape  from  Nature  in  Water  Colour,  Second  Silver  Medal. 

Miss  Maria  Dorothea  Webb,  Landscape  from  Nature  in  Oil,    •  Bronze  Medal, 

Miss  Mary  Anne  Morgan,  Landscape  from  Nature  in  Water,  .  Bronze  MrdaL 

Miss  Josephine  Carson,  Foliage  from  Nature  in  Outline,  .         .  Bronze  Medat. 
Miss  Mary  Anne  M^Gee,  Fruit  painted  from  Nature,  in  Water 

Colour  (Pear  Branch), Secokd  Silver  Medal. 

Miss  Elizabeth  Wallace,  Fruit  painted  from  Nature,  in  Water 

Colour  (Vine  Branch), Hone^^He  Mention. 

Miss  Frances  Seymour,  Fruit  painted  from  Nature,  in  Water 

Colour  (Apple  Branch), H&norable  Mention. 

Class  VL 

• 

Miss  Alice  Archdall,  Outline  of  Ornament  from  the  Flat  (en- 
larged),          Bronze  Medal. 

Mi«s  Iftirriett  Thornhill,    Ornament  Shaded  from  the  Flat 

(Clialk), Bronze  Medal. 

Miss  Susan  Hall,  Ornament  Shaded  from  the  Round  (Chalk),  Bronze  Medal. 

Miss  Mary  F.  Murphy,  Ornament  in  Outline  from  the  Round,  Bronze  Medal. 

1 1     Fir^  Silver  Medals. 
7    Second  Silver  Medals, 
28     Bronze  Medale. 

Total,     ....     41     Medals. 

ARTISTIC  ANATOMY. 

Miss  Kate  O'Brien, It*  Silver  Medal 

Miss  Elizabeth  R(»bie, \  o  ^  cvi        .#  j^ 

Mr.  Kobert  S.  Smith P»^  ^^^'^  -Verf^l 

MONEY  PRIZES  OFFERED  BY  MANUFACTURERS. 

For  Tablb  Damasks,  by  Johw  Bkown,  Esq.,  of  Belfast. 

1st  Prize  to  Miss  Mary  Anne  Map:ee, £5     0     0 

2nd  Prize  to  Mr.  John  Thomas  Miles, 8     0     0 

3rd  Prize  to  Miss  Elizabeth  Irwin, 2     0     0 

For  CaBpbtb,  by  Peter  Sheridan,  Esq.,  qf  Pahltahiuit-strbbt,  Dublik. 

lat  Prize  to  Miss  Elizabeth  Irwin, «  2  Guineas. 

2nd  Prize  to  Miss  Bridget  M*Gloiii, 1  Guinea." 

For  Plates,  okfbrbd  by  Thomas  Lbbtoh,  Esq.,  of  Damb-strbkt,  Dublin. 

I  St  Prize  to  Miss  Frances  Brett, 3  Guineas. 

2nd  Prize  to  Miss  Elizabeth  F.  Bredin, 2  Guineas. 

Fob  Almanack,  offered  by  Thomas  Walker,  Esq.,  Crow-street,  Dubun. 

Ist  Prize  to  Mr.  H.  M'Connell, £6     0     0 

2nd  Prize  to  Misa  Mareella  Irwin, 2  10     0 

3rd  Prize  to  Mr.  John  Burnside, 2  10     0 
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NATIONAL  AWAKDS,  1871. 

1 

Vamc  of  Student. 

stage. 
19(f 

Boaoription  of  Work. 

Award. 

Smith,  Robert  Sid- 

Boy's  Head,  Modelled  from 

nejT,   .... 

the  Life  in  Clay,.     .     .     . 

Bronze  Medal. 

Bestick,  Edward, . 

196 

Head    of   Apollo,    Modelled 

from  the  Antique,     .     .     . 

Bronze  Medal. 

Moss,  PhoBbe  Anne, 

Ui 

Drawing   from  the    Antique 

in  Chalk, 

Prize  Book. 

Sejmour,  Kate,    . 

Mb 

Study  of  a  Male  Figure  from 

the  Life  in  Oil,    .... 

Prize  Book. 

GibsoD,  Edward,  . 

196 

Study  ModeHed  in  CImv  (low 
relief),  Bust  of  MUo  Venus, 

1 

Prize  Book. 

SELECTIONS  FOR  NATIONAL  COMPETITION. 


students*  Names. 


Brett,  fVaaoM  M., 
BeD9on,Iniiena  Sarah 
Boyle,  4.  T., ' . 

I  Byrne,  Edmund  Kibton 

I  Erana,  Julia, . 

^  Gibaon,  Edward,    . 

;  Irwin,  Marcella, 
I  Irwin,  Elizabeth,    . 

I  Garbois,  Jane  N.,  . 

Jordan,  Frances  Lydia, 
Murray  ,WilliBm  Henry, 
M'Donnell,  James, 

MalEett,  Isabella,   . 


Morgan,  Marianne, 
M'OIoyne,  Bridget, 

Moss,  Fhcebe  Anne, 

Pamell,  Anna, 

KeiUv,  Sylvester,  . 
Smith^  Robert  Sidney, 
Walah,  Robert  F., 

Webb,  Maria  D.,    . 

O'Brien,  Kate, 

Lee,  Alice, 

Seymour,  Kate, 

Seymour,  Frances, 
Bestick,  Edward,    . 


Stage. 


23d 

23rf 

8»(2) 

196 

195 

23c 
.23d 

9a 

28c 

23c 

14&,  176 

146,  86(2),  M 

86, 146 
SSe 

86(1),  176 

86(1),  176 
23c 

86(2) 

176,23c 

196 

86(1) 

176 

14a 
196 


1 
I 
1 
1 
I 


Subject. 


2 
1 
2 


S 

1 


2 

1 
1 
1 

3 

1 

1 


Original  Design  for  Ceiling  Decoration  in  Stucco. 

Bust  of  Niobe,  shaded  in  Chalk. 

Original  Design  for  a  Mirror  Frame. 

Discobolus,  shaded  in  Chalk. 

Model  in  Clay  of  Clytic,  reduced  from  the  Antique. 
\  Model  in  Clay,  from  the  Antique  (Bust  of  Milo 
\     Venus).    Low  Relief. 

Original  Design  for  Ceiling  Decoration  in  Stucco. 

Original  Design  for  Ceiling  Decoration  in  Stucco. 
(  T^o  Views  of  the  Skull— Water  Colour  Studies. 
j  Study  of  Skeleton  in  Water  Colour. 
j  Original  Design  for  Wall  Decoration. 
I  Original  Design  for  Wall  Decoration. 

Original  Desira  for  Wall  Decoration. 
f  Landscape  of  Irish  Scenery  in  Oil  Colour. 
\  Female  Head  from  Life  in  Oil. 
/  Landscape  of  Iriah  Scenery  in  Water  Colour  f  6 
S     Works).  ^ 

j  Study  of  a  Female  Head  in  Chalk  from  the  Life. 
'  Study  from  the  Antique  in  Chalk  (Milo  Venus). 
ij  Studies  in  Chalk  of  Ilund  and  Foot  from  Antique. 
(  Landscape  of  Irish  Scenery  in  Water  Colour. 

Original  Design  for  Carpet. 

(Hand  in  Chalk  from  the  Antique. 
Foot  in  Chalk  from  the  Antique. 
Study  in  Oil  from  the  Life,  Female  Head. 
I  Foot  of  the  Laocoon  from  the  Antique  in  Chalk. 
\  Italian  Boy's  Head  from  the  Life  in  Oil  Colour.- 

Original  Design  for  a  Book  Cover. 

Model  in  Clay  from  the  Life  of  Head  of  a  Boy. 

Study  from  the  Antique  in  Chalk  of  Antinous. 
(  Study  in  Oil  from  the  Life,  Head  of  Italian  Boy. 
I  Four  Original  Designs  for  Muslma 

Model  in  Clay  of  Famese  Hercules. 
I  Study  in  Chalk  from  the  Antique  of  Headof  Aiax 
I     with  helmet. 

j  Study  in  Oil  from  the  Life,  Italian  Boy,  full 
I     length. 

I  Study  from  I^ature  of  Apple  Branch  in  Water 
I     Colour. 

Model  in  Clay  from  the  Antique,  Head  of  Apollo. 
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THIRD  GRADE  PRIZES. 

Highest  Prize  ia  marked  (P  2). 


BtadentB'  Kamee. 

Prize. 

PI 
PI 
P2 
P2 
P2 
P2 
P2 

P2 

P2 

PI 

P2 

P2 
P2 
P2 
P2 
P2 

P2 

P2 
P2 
PI 
P2 
P2 
PI 

P2 
P2 

Stage. 

=1 

Subject 

Adanu,  Walter, . 
Anecll,  Alice, 
Boylo,  J.  T., 
Bestick,  Edward,        , 
Kyme,  Edmd.  Kibton, 
Evans,  Julia  £., 
Ifltepathck,  Kate  £.,  . 

Oarbois,  JaneN., 

Gibson,  Edvaxd, 

KexT,  Eleanor,    . 

Miles,  John  Thomas,  . 

M'Donnell,  James,     . 
Maffett,  Isabella, 
Morgan,  Marianne,    . 
Moss,  Phoobo  Anne,    . 
Oliver,  Maty,      . 

Pamell,  Anna,  . 

Reilly,  Sylvester, 
Smith,  Robert  Sidney, 
Thomhill.  Harriett,  . 
Wallace,  Elixabe^    . 
Withers,  OoorKew.,  . 
Weld,  Mary, 

Seymour,  Franoes, 
Irwin,  Eliaabeth, 

to 
26 
23(1 
196 
86r2) 
1^ 
5a 

9a 

196 

46 

5a 

146 

86(2) 

86  1) 

86(1) 

5a 

86(1),  176 

230 
19d 
46 
5a 

6a 
14a 

5a 

Ilercules  enlarged  from  the  Flat 

Tarsia  or  Wood  Motaio  enlarged  from  the  Flat 

Design  for  Mirror  Frame. 

Model  in  Clay,  Head  of  Apollo. 

Study  from  the  Antique  in  Chalk  of  Disoobolns. 

Model  in  Clay,  Head  of  ClyUc,  reduced. 

Group  of  Models  in  Chalk  from  the  Round. 
( Anatomical  Study,  Skeleton. 
t          „               „      Skulls. 

Model  in  Clay  of  Milo  Yenua.    Low  Relief. 

Antique  Column,  Ivy  Decoration,  from  the  F  lat 
in  Chalk. 
( Group   of  Models  shaded  in   Chalk  from  the 
Round. 

Landscape  of  Irish  Scenery  from  Nature  in  OiL 

Milo  Venus  in  Chalk  from  the  Round. 

Hand  and  Foot  from  the  Antiaue  in  Chalk. 

Foot  from  the  Antique  in  Chalk. 

Group  of  Models  shaded  in  ChaUc. 
f  Foot  shaded  in  Chalk  from  the  Antique. 
I  Study  from  the  Life  in  Oil  of  Italian  Boy. 

Origmal  Design  for  a  Book  Oover. 

Model  in  Oay  frotn  the  Life,  Boy's  Heed. 

Roman  Car,  shaded  in  Chalk  from  the  FUt. 

Group  of  Models  shaded  in  Chalk  from  the  Round. 

Group  of  Models  shaded  in  Chalk  from  the  Bound. 

Hercules  enlaiged  from  the  Flat  (Outline). 
( Study  of  Apple  Branch  in  Water  Goloiue  from 
Nature. 

Group  of  Modela,  shaded  in  ChaJk  fkxnn  the 
Round. 

SECOND  GRADE  PRIZES. 
List  of  Students  who  have  been  successful. 


Name. 

Nature  of  Examina- 
tion. 

• 
Prise  Meoted. 

FuUCcrtifi- 
cato. 

p 

•  • 

•  • 

•  • 

k 

sF 

•  • 

•  • 

E 

•  • 

•  • 

E 

a  • 

•  • 

• 

"A 
P 

•  • 

•  • 

£ 

Boucher,  Dudley  W.,  . 

Carson,  Josephine  E.,    . 
Cellem,  Mary  Alice,     . 

Collea,  Adelaide  R., 

1 

*  • 

Crayone. 

Burcbett's  Geometry. 
(  Cotman's    Sepia 
(    Landscapes. 

Certi6cat«. 
Certificate. 

P  signifies  Passed,  and  entitles  the  Student  to  a  certificate  Card.     £  signifies  Excel- 
lent, and  entitles  the  Student  to  a  Prize. 
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Name. 


Conan,  Jeanie  C.,    .    . 

FofltflTy  Floraico  A., 

GriiBii,  Gaorgib  .    .    . 

Johniton,  Joaeph,    .    . 

Keating,  Heniy,  .  . 
Keatinge,  Elaanor  .  . 
Kirkwood,  Eliaabetb,  . 

Idagee,  Bfaiy  A.,    .    . 

MilUgan,  William  J., 

MltchiDSon,  Caroline  M. 
Moynan,  Richard  T.,   . 

Mitchinson,  Elizabeth, 

Mitchinson,  laabella,    . 

Murray,  Albert  E.  .    . 


Kature  of  Ezamina-* 
tion. 


E 

■  • 

P 

P 

P 
£ 


8& 

^1 


Najlor,  Elizabeth,    .  . 

O'Hanlon,  Julia,     .  . 

Oldham,  Eldrid,      .  . 

OliTer,  Mary,    .    .  . 

Peart,  Joseph  H.,    .  . 


Bite  hie,  John, 


£ 


E 


Scott,  Thomaa  B.,  .    . 


E 


E 


S 


E 


I 


E 


P      E 


E 


E 
P 


P 
£ 


Prize  Selected. 


Womam's  Orna- 
ment, and  Lind- 
ley'e  Botany. 

Bnrchett's  Geometry. 


Inetramenta. 
Instrumenta. 
Burcbett*8  Geometry. 


i  Bnrchett's  Perspec- 
tive 
Colours. 
Colours. 

( Burchett*s  Perspeo- 
t  tive. 

{Cotman's   Sepia 
Landscapes. 

{Bnrchett's  Perspec- 
tive. 

( Cotman's     Sepia 
(   Landscape. 

{Womam's  Orna- 
ments and  Lind- 
ley's  Botany. 

{Bnrchett's  Perspec- 
tiva. 

Colours. 

I  Cotman's    Sepia 
\  Landscapea. 


Pull  Ccrtifl- 
oate. 


Certificate. 
Certificate. 
Certificate. 


Certificate. 

Certificate. 

Certificate. 
Certificate. 


Certificate. 
Certificate. 


Certificate. 


P  signifies  Passed,   and  entitles  the  Student  to  a  Certificate  Card.     £   signifies 
Szoellent,  and  entitles  the  Student  to  a  Prize. 
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ItUelHgeaee. 


1 

Nature  of  Examina- 
tion. 

PriM  Selected. 

Name. 

P 
P 

■   • 

•  • 

•  • 

P 
P 
P 

P 
P 
P 

P 
P 

m    • 

P 
P 

•  • 

P 

«    • 

P 
P 
P 

P 

P 
P 
P 

.  . 
•  • 

P 

if 

E 

P 

. . 
•  • 

X 

*     • 

P 

E 

1 

E 

•  ■ 

P 
P 

•  • 

•  • 

•  • 

•  • 

•  • 

■  • 

■  • 

P 

•  • 

•  • 

•  • 

P 

•  • 

P 

•  ■ 

P 

•  e 

•  • 
• 

P 

Full  Certifi- 
cate. 

Tighe,  James  H.,     .     • 

Weld,  Mary  J., 

Wharton,  JaneJnliaA.  W . 
Withers,  George  G.  W., 

f  BuKhett's  Perspec- 
\  tive. 

(  Burchett'sGeometn- 
[   and  Perspective. 
i  Cotman*s     Pencil 
I    Outlines. 

Certificate. 
Certificate. 



■ 
• 

Allen,  Charles  J.     .     . 
Archdall,  Alicia,      .     . 
Armstrong,  Lavinia  £., 
Atthell,  Matilda  J., 

Baman,  James,       .     . 
Byng,  Ella  E.  K.,    .     . 
Byrne,  John  H.,      .     . 

Coffey,  George,  .     .     . 
Cope,  Eleanor,    .     .     . 
Cuthbert,  Edward  F.,  . 

Dillon,  John  G., 
Dolan,  Annie  M.,    •     • 
Dnndas,  Olivia,  .     .     . 

Geoghegan,  MaryA.,    . 
Gemon,  Vincent,     .    . 

Harrison,  Charles,  .     . 
Hillier,  Edith  F.,     .     . 
Holden,  Thomas,    .     . 

Jacob,  Geo.  N.,  .     .     . 

Keane,  Louisa  C,    .     . 
Kerr,  Eleanor,     .     .     . 
Kenny,  Robert  H.,  .     . 
Kirkwood,  John,      .    . 
Kirkwood,  Margaret,    . 

Lyne,  Florence  C.  H.  . 

■  • 

P 

P 
P 

P 

•  ■ 

P 
P 

' 

P  signifies  Passed,    and  entitles  the  Student  to  a  Certificate  Card.     E  aignifies 
Excellent,  and  entitles  the  Student  to  a  Prize. 
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Nam«. 


If  *Cal1iim,  Stephen,  . 
M*GeinUDd«  Alice  F.L., 
Murphy,  MariiUi     .    . 

Naiab,  Fanny  M.,  ,  . 
NutuU,  GeoiginaM.,  . 


O'Brieo,  KateJ.,  . 
0*BrieD,  Bobert  D., 

O'Bynie,  John,  .  . 

Onge,  Emily,      .  . 

Petit,  Annie  H^  . 
Peart,  Mary  L.,  • 

Poole,  Olivia  &,  . 

Boddle,  Marens,  •  . 


Vatnn  of  Exa- 
mination. 


II 


Seadon,  William,    .  . 

Shaw,  Geo.,  .    .     .  . 

Sheridan,  Vincent,  .  . 

Smith,  Francis  M.,  .  . 
Stttcpoole,  Gharlotle  J., 

Stokes,  Stephen,      .  . 

Symea,  MaiyK.,     .  . 
Symes,  Penella,  C, 


Underfaffl,  William, 

Walker,  Elisabeth  E., 
Walier,  Frank, 

Walker,  Janette. 
Warren,  Maiy  H.  Q., 
Waters,  Thomas,     . 


Teo,  Bobert  F.,  . 


P 
P 


I 


fxt 


P 
P 

P 

P 
P 
P 


P 
P 
P 


P 
P 


P 
P 


P 
P 


I 


P 
P 


P 
P 


P 
P 


■  • 


Prise  Selected. 


FollCerti- 
floate. 


•  • 


P  signifies  Passed,  and  entitles  the  Student  to  a  Certificate  Card.    E  signifies  Excel 
lent,  and  entitles  the  Student  to  a  Priie. 


VOL.  n. — NO.  n. 
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LIST  OF  WORKS  EXHIBITED  IN  THE  INTEUNATIONAL  EXHIBITION 

OF  LONDON. 


Carpet  Derign, 

Muslin  CurUin  Design, 

Flowers  painted  from  Nature,  in  Water  Coloiir, 

Muslin  Desif^ns  (Dresses),  « 

Groap,  in  Oil  Oolours, 

Female  Head,  from  Life,  in  Oil, 

Group,  in  Oil, 

Head  from  Life,  in  Oil,       . 

Muslin  Cnrtain  Design, 

Group,  in  Oil, 

Muslin  Design  (Drssses),    . 

Wall  Decoration,    • 

Female  Head,  from  the  Life,  in  Oil, 

Design  for  Stuooo,  Wall  Diaper, 

Model  in  Clay,  from  the  Life  Bust  of  a  Girl, 

Model  in  Claj,  of  Head  of  Apollo,  . 

Oroup,  in  Oil, 

Muslin  Designs  (Dresses),    . 

Do.  Do.  .  . 

Wall  Decoration, 
Carpet  Design, 
Poplin,  manufactured  by  Messrs.  Frj, 

Do.  Do. 

Do.  Do. 

Do,  Do. 

Tabinet,  Vi, 

Anatomical  Study, 
Stady  of  Female  Head,  from  Life,  in  Chalk, 

Do.  Do.  in  Oil  Colour, 

Do.  Do.  Do. 

Design  for  Entrance  Iron  Gate,        .    *- 

Do.  for  Railway  Truck, 
Stndy,  in  Chalk,  of  Milo  Venus,      . 
Design  for  a  Fan,    .... 
Model,  in  Clay,  from  the  Life,  Female  Head, 

Do.  Boy's  Head,     . 


lysines  of  Students. 

Miss  Frances  Brett, 

Da 
Miss  Frances  Seymour. 
Miss  Kate  Seymour. 
Miss  Maria  D.  Webb. 

Do. 
Mr.  Edm.  Ribton  Byrne. 
Miss  Kate  Seymonr. 
Miss  Elizabeth  Irwin. 
If  iss  Phoebe  Ann  Moss. 
Miss  Elizabeth  Wallace. 
Miss  Kste  Seymour. 

Do. 
Hon.  E.  PInnkett  ~ 
Miss  Rate  J.  O'Brien. 
Mr.  Robt.  Sidney  Smith. 
Miss  Elizabeth  Smith. 
Miss  Fras.  Lydia  Jordan. 
Miss  Ruth  Nichdson. 
Miss  Frances  Brett. 
Miss  Maroella  Irwin. 
Mias  Frss.  Anna  Rnzton. 
Mr.  Henry  Felix  Thomas. 

Do. 

Do. 
Miss  Francis  A.  Rnxton. 
Mrs.  Elizabeth  Smith. 
Miss  Maryanne  Moigan. 
Miss  Kate  Seymour. 

Do. 
Henry  Hall. 
Do. 
Miss  Elizabeth  Smith. 
Miss  Maxy  Ann  M*Gee. 
Mr.  Wtiliam  MUlaid. 
Mr.  Joseph  Watkins. 


Liar  or  Loans  madb  bt  thb  Depabtment  of  'Soibbob  abo  Abt  to  tbs  Sohooi* 

OF  Abt  of  thb  Royal  Dublib  Sooibtt. 

Catalogue  of  Musical  Instruments  in  the  South  Kensington  Mussum. 

Catalogue  of  Lace  and  Embroidery  in  the  South  Kensington  Museum. 

Set  of  seventy-five  Mechanical  Drawings  (hand  made). 

List  of  Art  Objects  lent  to  the  Department  during  1<870. 

List  of  Bequests  and  Donations  to  the  South  Keusington  Museum. 

list  of  Objects  in  the  Art  Division,  South  Kensington  Museum. 

Design  for  Silversmiths.     1  vol.    Photographs. 

Decorative  Furniture,  French.     1  vol.     Photographs. 

Decorative  Furniture,  English,  Italian,  German,  Flemish,  &c.    1  voL    Photographs. 

First  List  of  Buildings  in  England  having  Mural  Decorations. 
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Landscape,  with  Bridge  (Sunrise),  Water  Colour.   David  Cox. 
Spanish  Town,  Torre  doa  Clerioos  (Water  Colour;.     J.  Holland. 
Marine  View  (Oil),  Fishing  Boat  entering  Harbour.    Jacobs,  J. 
Gipsy  Encampment  (Water  Colour).     David  Cox. 
Blackheath  Windmill  (Water  Colour).     E.  W.  Cooke,  R.  A. 
Ruined  Castle,  Evening  (Water  Colour).    J.  Crorae,  Sen. 
life  Study,  Male  (Chalk).    Mulready. 

The  successful  Students  were  then  presented  to  His  ExceUeacy,  from  whose  handa 
they  each  received  the  Prizes  which  were  awarded  to  them. 

Dr.  EvORT  KjonrBDT  proposed  a  vote  of  thanks  to  the  Judges,  coupling  with  the 
proposal  the  name  of  Mr.  Jones,  President  of  the  Royal  Hibernian  Academy. 

Mr.  JoNSs  said  that,  in  the  absence  of  Sir  George  Hodson,  he  had  been  unex- 
pectedly called  on  to  respond  to  the  resolution  that  had  just  been  proposed  by  the 
Chairman  of  the  Fine  Arts'  Committee,  and  in  terms  of  such  commendation  that  they 
did  not  deserve,  because  their  duty  was  an  agreeable  one — a  labour  of  love;  they  worked 
very  harmoniously,  and  whenever  a  difficulty  arose  it  was  because  they  had  often  to  de- 
cide between  nearly  equal  merits.  He  believed  he  only  expressed  the  feelings  of  bis 
brother  Judges  when  he  said  that  they  found  the  arrangements  of  the  School  admirable, 
and  the  various  drawings  exhibited  a  most  decided  improvement  over  the  works  of  last 
year.  It  was  worthy  of  remark  that  the  ladies  had  carried  away  most  of  the  Prizes,  as 
they  had  done  in  the  Royal  Academy,  and  it  was  a  distinctive  merit  of  this  year's  pro- 
gress that  there  appeared  to  have  been  a  speciality  of  talent  for  designs  for  manufactares. 
He  could  not  avoid  speaking  with  pleasure  of  the  encouragement  given  to  their  School 
by  the  Prises  that  were  offered  by  manufacturers  for  designs. 

Mr.  Geobob  Woods  Maunsbll,  in  the  absence  of  the  senior  Vice-President  of  the 
Society,  proposed  a  vote  of  thanks  to  His  Exoellene^  the  Lord  Lieutenant  for  his 
kindness  in  presiding.  In  the  course  of  his  observstionx  he  remarked  that  there  was  a 
subject  ou  which  he  had  intended  to  say  a  few  words;  but  in  respect  to  which  he  had  been 
anticipated  by  Dr.  Kennedy,  and  that  was  the  necessity  which  existed  for  a  Museum  of 
Ornamental  Art,  such  as  that  which  existed  at  South  Kensington.  He  hoped  that  the 
Marquis  of  Hartington  would  be  able  to  aid  them  in  this  matter,  and  tluit,  in 
the  coming  year,  something  might  be  done  to  bring  this  long- desired  Institution. 
in  connexion  with  their  School.  He  spoke  with  mora  confidence  because  he  spoke  in. 
the  presence  of  another  member  of  Her  Majesty's  Government,  the  Earl  of  Duflbrin, 
who  had  done  much  for  the  promotion  of  Art  in  the  town  of  Belfast,  and  whose  voice 
would  not,  he  was  certain,  be  wanted  when  their  daim  was  set  forth. 

His  Excellienct  thb  Lord  LiBursNAirr  then  said : — Ladies  and  Gentlemen,  I 
rite,  I  confess,  to-night  wtth  mingled  feelings  of  pleasure  and  embarrassment — 
pleasure,  at  receiving  so  kind  a  reception  from  this  distinguished  assembly,  after 
a  sojourn  in  this  country  for  mora  than  three  years^mbarrassmeut,  at  having,  for  the 
fourth  time,  to  address  you  upon  a  subject  in  which,  though  I  feel  deeply  interested,  I 
am  awara  I  can  add  very  little  new  for  your  information.  Let  me  first  congratulate,^ 
as  I  have  had  the  pleasura  of  doing  before,  the  Royal  Dublin  Society  on  the  success  of 
its  School  of  Art.  I  need  not  dwell  on  tills  subject,  for  we  have  heard  it  ably  stated 
more  than  once  during  the  course  of  this  evening.  It  is  very  satisfkctory  to  find  that 
though,  pefliaps,  this  year  the  number  of  students  has  not  been  m  numerous  as 
on  previoos  years,  the  excellence  of  the  work  done  by  them  has  exceeded  what  has  been 
done  before.  It  is  also,  I  think,  to  the  credit  of  this  Society,  and  of  this  city, 
that  though  you  have  only  half  the  number  of  students  of  South  Ejannngton  Museum, 
you  have  within  five  of  the  number  of  IVize-holders  which  that  great  School  of  Art 
pruduoed.  South  Kensington  had,  I  believe,  80  Priite-holders,  and.  this  Society  in 
Dublin  obtained  25  or  26  Prizes.  Now,  I  think«  that  is  eminently  satisfactory, 
especislly  as  I  must  admit  that  the  Dublin  students  labour  under  some  disadvantages 
when  compared  with  those  who  attend  the  School  in  London.  I  fully  admit  that  it  is 
an  enormous  advantage  to  students  to  have  a  Museum,  such  as  that  which  exists  in 
London,  to  go  there,  and  examine  the  very  ^st  examples  that  can  be  found,  from  all 
ages,  ot  artistic  works  in  every  grade.    Tliere  paintera  and  sculptors,  upliobterers^ 
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deiigii«fi  of  Itet,  decoratori,  or  bookUndera,  imy  go,  and  there  tfaegr  will  find 
the  highest  examples  of  Art  eztiibited.  They  will  not  hav  e  to  grope  anoDgeia 
bnndred  bad  specimens,  bat  can  at  once  find  the  best  ezamplos,  seleeted  by  tha 
best  judges  of  each  branch  of  Art  That,  I  think,  Is  a  great  assistanoe  to  the  stndents 
of  that  Moflenm.  And  now  I  oome  to  a  subject  which  has  been  referred  to  more  than 
once.  I  do  not  at  all  quarrel  with  my  friends,  Dr.  Kennedy  or  Mr.  Maanseli, 
for  allnding  to  it,  for  I  know  its  vast  importance.  I  refer  to  the  subject  of  a  Mnaeiim 
in  Dublin.  My  friend.  Lord  Harttngton,  referred  to  this  matter  last  year;  and 
I  regret  very  much  that  we  were  unable  during  last  year  to  bring  any  complete  measure 
before  the  Treasury,  with  the  Tiew  of  haying  sudi  a  School  established  in  Dublin. 
Reference  has  been  made  to  Scotland ;  but  I  do  not  wish  to  draw  comparisons  between 
England,  Scotland,  and  Ireland.  I  am  not  sura  that  if  I  went  into  this  matter,  and 
totted  up  the  sums  given  to  the  various  scientific  bodies,  I  should  find  that  there  was 
less  given  to  Dublin  than  to  Edinburgh.  However,  I  do  not  wish  to  go  into  figures — 
I  am  not  prepared  to  do  so  lo-nlght — and  I  will  only  say  that  I  am  sure  if  we  can  only 
lay  a  good  case  before  the  Chancellor  of  the  Exchequer — as  I  have  no  doubt  we  ean — 
that  allbough  he  has  been  represented  as  such  a  monster  sitting  over  ttie  Exrhwimir 
of  England,  he  will  assist  in  any  g<>od  work  for  the  promotion  of  high  Art  in 
this  country  as  he  would  in  Enf^land  or  in  Scotland.  The  Repiirt  has  been  referred  to 
which  was  drawn  up  by  the  Commission  over  which  Lord  Kildare  so  aUy  presided. 
7?hat  Report,  I  acknowledge,  has  not  been  acted  npon,  but  I  believe  arraogemeots  have 
already  been  made  for  further  steps  to  be  taken  to  see  how  the  matter  can  be  settled  with 
regard  to  a  Museum  in  Dublin;  and  I  hope  that  in  this  year,  before  spring  advanoss  far, 
we  may  be  able  to  come  to  some  settlement  on  the  matter ;  but  I  would  point  <Ait  that 
there  have  been  some  difficulties  in  it,  for  there  are  some  very  Important  bodies  in 
this  city  who  have  chaif^  of  CollecUons  of  great  importance,  and  we  have  to  come  to 
some  arrangement  with  them,  in  order  that  the  magnifioent  treaaares  under  their  care  may 
be  collected  and  form  the  nucleus  of  a  Museum  in  this  city.  With  their  cordial  oo-opem- 
tlon  I  do  not  at  all  see  that  there  would  be  any  serious  difficulty  in  establishing  a  Museum 
soch  as  that  in  South  Kensington.  I  would  not  say  a  word  that  would  tend  to  destroy 
the  individuality  or  usefiibesi  of  such  an  important  body  as  this,  or  of  the  other  bodies 
which  have  charge  of  srtiMic  treasures,  but  I  believe,  with  a  judidons  oo-operation — 
and  I  am  sure  they  would  give  their  co-operation  in  any  work  of  such  importance  to  this 
country — we  siionld  be  able  to  arrange  some  scheme  whereby  the  Irish  Schools  would 
get  a  Museum  for  the  advantage  of  their  students.  1  will  not  dwell  longer  on  the  sub- 
ject, but  I  asiiufa  you  I  will  give  my  earnest  attention  to  the  matter,  and  I  feel  sura  that 
when  I  invite  any  of  the  Societies  represented  here  to  co-operate  in  any  plan  we  may 
have,  thay  will  cordially  oooie  forward  to  assist  ns.  Now,  as  to  thsM  Schools,  I  think 
that  they  have  two  objects,  which,  although  they  assist  each  otlier,  are,  to  some  extent, 
separate.  Tou  bave  a  School  of  Design  or  Manufacture,  and  you  have  also 
a  School  of  Education  in  Drawing  and  Sculpture.  Mr.  Jones,  President  of  the  Royal 
Hibernian  Academy,  has  referred  to  the  prominence  shown  amon^  tbe  students  here 
for  design.  1  believe  that  is  very  remarkable,  and  I  think  you  should  thank  thoae 
manufacturere  who  have  come  forward  and  given  their  assistance.  The  Art  Schools  do 
much  to  bring  out  the  genius  of  the  country,  and  enable  every  person  who  has  a  taste 
for  drawing  and  designing  to  acquire  a  Icnowledge  of  the  Art.  This  knowledge  really 
imparts  great  additional  wealth  to  the  country,  for  tbe  manufactures  of  the  United 
Kingdom,  although  always  famous  for  fabric  and  workmanship,  were  ntit  until 
recent  years  fam(»UB  for  their  taste  or  design.  These  Art  Schools  have  added  greatly  to 
tbe  excellence  of  the  designs,  and  in  that  way  they  have  added  materially  to  the 
wealth  of  the  country.  They  also  assist  in  another  object ;  for  although  I  know  an  Art 
School  can  only  give  the  preliminary  education  necessary  for  high  Art  in  drawing  and 
sculptun*,  yet  this  one  has  already  done  much  to  bring  out  the  genius  and  the  talent  of 
this  city.  It  has  furnished  many  pupils  to  the  Eloyai  Hibernian  Academy,  whose  Ex- 
hibitions we  hope  to  see  next  week,  and  at  whose  success  I  am  sure  every  one  here  will 
join  with  me  in  heartily  rejoicing.  This  School  has,  therefore,  done  much  in  this 
respect,  and  I  am  sure  it  will  continue  to  do  so.  Allusion  has  been  made  to  the  distin- 
guished artiaCs  removed  during  the  past  yter  from  their  career  of  prosperity  apd  success. 
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No  oiM  laments  mora  than  I  do  the  pmnature  death  of  mors  then  one  of  thoee  ertkta 
who  here  been  referred  to.  I  think  this  Sodety  hes  amongst  it  artiste  wlio  wOl  riee  to 
enoinence.  The  bust  before  ns  shows  thst  the  talent  of  one  who  liae  done  mudi  for  Ait 
In  tills  ooontiy  has  been  reprodaced  in  his  son.  I  wish  Mr.  Gatterson  Smith's  son 
eneoesjt  in  the  career  he  has  begun.  I  will,  in  eondndon,  merely  exprsss  a  hope  that 
that  those  stodents  who  have  snoceesfnlly  begun  to-night  maj  perserere  in  their 
effortis  and  bj  thdr  perMyeranoeadd  to  the  reputation  of  the  Sodety  and  of  the  country 
which  is  so  worthy  of  Art 


SPRING  CATTLE  SHOW,  1872. 

This  important  National  Exhibition  took  place  on  Tuesday,  April  18,  and 
three  following  days. 

Stock  was  entered  for  Exhibition  as  follows : — 


Short-horned  Bulls, 


»» 


Hereford, 

»t 
Polled  Angus, 

•t 
DcTon, 

tf 
Kerry, 

West  Highland, 

i» 
Ayrshire 

w        .        .        •  Cows  aud  Heifers, 

Channel  Island  Breeds^    Bulls, 

„  .         Cows  and  Heifers, 

Of  which  there  were  of  Bulls, 

„  .  Cows  and  Heifers, 

Fat  Stock, 

Swine  Lots, 


Tearlin||;s,   . 

Other  ages, 

Heifers  and  Cows, 

Bulls, 

Heifers  and  Cows, 

Bulls, 

Heifers  and  Cows, 

Bulls, 

Cows  and  Heifers, 

Bulls, 

Cows  and  Heifers, 

Bull, 

Cows  and  Heifers, 

Bull, 


Total, 
Implements  and  Machinery, 


136 

73-209 
.     21 

6 
6 

4 

7 
6 
3 
7 
30 
1 
1 


The  Show  was  very  numerously  attended,  and  was  Tisited  on  Wednesday, 
10th  April,  by  His  Excellency  the  Lord  Lieutenant,  who  minutely  examined 
everv  part  of  the  Exhibition. 

The  Challenge  Plate,  now  known  as  the  Chaloner  Plate,  formerly  the  4rish 
Farmer's  Gazette,  and  subsequently  the  Townley  Cup,  was  won  by  Mr.  Peake 
with  his  Devon  Bull,  Blood  Royal,  No.  248  in  the  Catalogue,  the  first  occasion 
on  these  Shows  that  a  Challenge  Plate  was  awarded  for  an  animal  not  of  the 
short-homed  breed. 

The  Banquet  in  connexion  with  the  Show  was  giren  in  the  Board-room  of 
the  Society,  and  was  honoured  by  the  presence  of  His  Excellency  the  Lord 
Lieutenant. 

The  chair  was  taken  by  Gbobob  Woods  Mjidnssll,  Esq.,  D.  L.,  one  of  the 
Vice-Presidents  of  the  Society,  who,  in  proposing  the  toast  of  **  Her  Majesty  the 
Queen,  the  Patroness  of  the  Koyal  Dublin  Society,"  said  that  when  gentlemen 
who  were  found  of  sufficient  dignity  to  be  placed  in  the  senate  of  the  country 
busied  themselves  about  Her  Majesty's  domestic  affairs,  it  might,  perhaps  l>e 
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not  amiss  to  say  one  word.  It  was  an  idea  of  the  most  profound  thinker  of  the 
last  century — he  meant  their  countryman  Edmund  Burke — that  when  any  man 
was  furiously  heated  against  monarchy,  the  excellences  and  the  virtues  of  the 
monarch  were  additional  sources  of  irritation  to  him,  in  ro  far  as  they  afforded 
pleas  for  the  maintenance  of  the  institution  which  he  wished  to  destroy.  They 
could  not  presume  to  say  that  such  sentiments  lurked  in  the  bosom  of  a  Dilke; 
but  if  they  did,  he  had  been  successful  in  showinf^  how  the  foundations  of 
Royalty  stood  on  a  basis  more  solid  than  he  had  conceived,  and  bow  it  was  es- 
timated by  the  whole  body  of  the  people.  If  ever  the  Queen  was  indebted  to 
one  of  her  subjects  for  showing  how  the 

"  Burden  of  state 
And  diadem's  weight** 

could  be  made  light  by  a  people*s  lore,  it  was  so  in  the  ease  of  the  gentleman  to 
whom  he  had  referred. 

The  toast  was  duly  honoured. 

The  next  was  *'  His  Royal  Highness  the  Prince  of  Wales,  Vice-Patron  of 
the  Society,  the  Princess  of  Wales  and  the  rest  of  the  Royal  Family.*' 

The  CaA.iRH4H,  in  giving  the  toast,  said  recent  events  had  proved  that  the 
Prince  of  Wales  enjoyed  the  love  and  confidence  of  the  free ,  people  of  these 
realms. 

The  toast  was  duly  honoured. 

The  Chairman  said  it  now  became  his  duty  to  ask  them  to  drink  the  health 
of  the  distinguished  nobleman,  Her  Majesty's  representative  in  Ireland,  and 
the  President  of  that  Society,  who  had  honoured  them  with  his  presence  there 
that  evening.  In  proposing  His  Excellence's  health,  he  felt  that  they  were  pro- 
posing the  health  not  of  a  stranger,  but  of  a  friend.  Associated  as  he  had  been 
with  the  government  of  Ireland  now  for  some  three  years,  His  Excellency  had 
never  lost  an  opportunity  of  doing  everything  that  in  him  lay  to  forward  every 
work  in  which  that  Society  was  concerned,  and  he  might  say  every  work  la 
which  the  interests  of  Ireland  were  concerned.  It  was,  perhaps,  true  that  His 
Excellency  did  not  agree  in  opinion  with  everybody  there ;  and  with  reference  to 
that  remark,  he  heard  a  very  sensible  explanation  given  by  the  late  Archbishop  of 
Dublin,  at  a  dinner  given  by  one  of  the  predecessors  of  his  right  hon.  friend,  the 
Lord  Mayor,  who  sat  beside  him.  **  I  am  very  sorry,"  said  the  Archbishop,  **  that 
I  find  myself  unable  to  agree  with  you  all ;  but  the  reason  of  that,  I  may  tell 
you,  is  a  very  simple  one,  and  that  is,  that  you  do  not  all  agree  with  each  other.' 
In  public  affairs  what  they  had  to  look  to  was,  whether  those  who  filled  the 
hignest  offices  in  the  State  discharged  their  duties  with  perfect  impartiality  and 
had  the  interests  of  Ireland  at  heart ;  and  if  he  was  tried  by  that  criterion.  His 
Excellency  was  entitled  to  the  most  cordial  reception  that  they  could  g^ve  him. 
Associated  with  the  name  of  His  Excellency  was  the  toast  of  **  Prosperity  to 
Ireland.'*  It  was  the  duty  of  a  great  Society  like  that  to  keep  fully  informed  all 
who  were  concerned  in  agriculture  with  the  progress  of  agricultural  industry 
in  Ireland.  They  should  not  fancy  that  any  year  stereotyped  and  fixed  the 
amount  of  advancement  that  agriculture  could  receive  from  the  hands  of  science. 
Every  year  brought  forward  new  improvements  in  science,  in  chemistry — in  all 
those  branches  which  tended  to  add  to  the  expansion  of  the  national  resources ; 
and  it  was  one  object  in  holding  these  shows  to  place  the  agricultural  interest 
of  Ireland  in  connexion  with  those  great  improvements,  to  get  rid  of  the  old 
traditionary  farming,  which  men  were  but  too  often  inclined  to  keep  to,  and 
to  make  themselves  the  pioneers  in  agricultural  improvement.  On  the  occa- 
sion of  the  present  show  the  blue  ribbon  had  been  wrested  from  the  breeders  of 
short-horns,  and  had  been  won  by  a  Devon,  and  had  gone  to  an  exhibitor  from  the 
north  of  Ireland.  In  different  years  It  had  been  won  successively  by  Kerry, 
Tipperary,  Wexford,  and  Meath  t  this  year  it  had  gone  to  Monaghan.  He 
rejoiced  that  the  enterprising  owner  of  the  magnificent  animal  which  had  Uken 
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the  prise  had  reaped  the  reward  to  which  he  was  so  justly  entitled.  After 
briefly  referring  to  the  improvements  which  had  been  efFectea  by  the  Society  in 
farm  implements,  and  pointing  out  that  the  Royal  Dublin  Society  had  been  the 
parent  of  all  the  agricultural  societies  which  now  overspread  the  land,  the 
Chairman  concludedl>y  proposing  the  toast. 

Hit  EzcBLLBNCT  the  Lord  Lieutknant,  on  rising  to  respond,  was  received 
with  warm  applause.  He  said  :  Mr.  Vice-President,  my  Lords  and  Gentlemen, 
I  thank  you  very  sincerely  for  the  cordial  manner  in  which  you  have  received 
this  toast.  It  is  always  gratifyins^  to  have  fresh  proof  of  that  which  we  knew 
before,  and  I  receive  with  great  pleasure  this  fresh  proof  of  the  loyalty  to  the 
throne  which  distinguishes  this  Society.  I  thank  you  as  representative  of  the 
Queen ;  and  I  thank  yon  for  the  kind  manner  in  which  you  have  received 
me  here  to-day,  and  for  the  cheers  with  which  you  greeted  me.  But,  gentle- 
men, I  confess  that  although  I  have  now  had  some  experience  of  your  kindness 
and  consideration,  it  makes  me  the  more  diffident  in  rising  to  touch  on  a  subject 
on  which,  before  now,  I  have  had  to  speak  to  you.  I  feel  that  nothing  that  I 
have  to  say  is  new  on  this  subject,  however  important  it  may  be  to  your 
Society,  and  to  Ireland.  It  is  gratifying  to  me  to  bo  able  to  repeat  what 
I  have  thought  it  my  duty  to  say  to  vou  before — namely,  m^  congratulations  on 
the  success  of  this  Spring  meeting  of  the  Royal  Dublin  Society.  It  is,  I  believe, 
the  most  important  Exhibition  which  your  Society  holds  in  Dublin,  for  it  is  con- 
nected with  the  breeding  of  stock  in  this  country.  I  believe  I  can  congratulate 
yon  on  the  success  of  your  meetine.  The  throng  of  people  that  we  saw  in 
your  Court-yard  and  Show-yard  to-day  testifies  the  interest  which  all  classes, 
and  both  sexes,  feel  in  your  Exhibitions.  I  do  not  ever  remember  having  seen 
more  people  visiting  your  Show,  and  more  interest  shown  in  the  proceedings  of 
TOUT  Society.  I  beUeve  that  the  stock  exhibited  is  as  good  as  it  has  been  on 
former  occasions.  I  know  that  one  class,  or  rather  two  classes,  representing  the 
young  stock — the  young  bulls — attained  the  large  number  of  172.  That,  I 
think,  is  a  sign  of  the  importance  of  these  classes ;  and  I  believe  that  these 
animals,  with  their  excellent  qualities,  will,  after  this  Show,  be  spread  all  over 
the  country,  and  be  the  means  of  improving  the  breed  of  animals  m  its  different 
counties.  The  other  classes,  though  not  as  numerous,  exhibited  very  great 
signs  of  excellence,  and  show  the  various  breeds  that  may  with  success  be 
introduced  into  Ireland.  But,  as  your  Chairman  told  vou  to-night,  this  Society 
at  its  Spring  Show  does  not  confine  its  efforts  to  live  stock,  but  has  other 
branches  of  industry  connected  with  agriculture  which  it  encourages  here.  It 
encourages  exhibitors  of  all  sorts  to  come  here  with  implements  of  tillage  and 
articles  connected  with  the  household  and  the  garden.  Ploughs,  harrows,  reaping 
machines,  washing  machines,  and  articles  of  every  conceivable  description  used  on 
farms  were  exhibited  in  your  yard  to-day.  All  the  results  that  have  been  attained 
in  different  countries  by  the  riches  of  England,  and  the  ingenuitv  of  America,  have 
been  broiupht  together  here,  and  made  available  for  every  Irishman  with  a  little 
money  in  his  pocket,  that  chooses  to  come  here  and  see  your  Exhibitions.  I 
really  do  not  know  what  mieht  not  be  found  in  your  yard.  There  was  one 
very  remarkable  instance  of  the  economy  of  labour  which  I  witnessed,  and  by 
which,  if  I  understood  it  rightly,  a  laundress  could  wash  dirty  linen,  and  from 
the  same  vessel  draw  forth  limpid  water,  pure  as  from  the  fountains  of  Olympus. 
I  commend  that  valuable  article  to  the  washerwomen  of  this  city,  and  I  can 
only  condole  with  those  excellent  persons  that  soap  suds  cannot  be  converted 
into  something  stronger  than  pure  water.  I  will  pass  on  to  other  matters.  I 
believe  that  the  success  of  your  Show  with  respect  to  those  animals  is  only  a 
reflection  of  the  prosperity  of  the  cattle  trade  in  Ireland.  It  is  very  satisfac- 
tory to  me  to  be  able  to  state  that  hardly  at  any  time  was  the  trade  in  cattle  in 
this  country  more  prosperous  than  it  is  now.  i  do  not  wish  to  go  into  the  field 
of  statistics,  for  I  know  that  figures  are  not  palatable  to  any  audience,  and  I 
am  sure  that  thev  are  very  difficult  for  any  speaker  to  handle  with  any  chance  of 
success.    But  wnen  I  say  that  the  cattle  trade  of  this  country  is  in  a  satisfao- 
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tarj  tUte,  I  think  I  muit  adduce  one  or  two  fignres  to  prove  what  I  mj.  Now 
I  looked  to  see  how  far  the  number  of  cattle  in  this  country  at  the  last  return 
oompared  with  the  returns  of  former  years,  and  I  foond  that,  with  the  ezoepcioii 
of  sheep,  it  was  most  satisfiMtory.  1  saw  that,  thoogh  sheep  had  decreased 
between  1870  and  1871  bv  the  considerable  number  of  108,000  odd,  cattle  had 
faiereased  by  173,000  ana  swine  had  increased  by  155,500.  That  relates  to  the 
number  of  cattle  in  Ireland ;  but  I  also  found— and  this,  perhaps  is  the  moot 
important  point  of  the  two — that  the  export  trade  of  this  country  had  in  the 
same  period  largely  increased.  I  found  that  there  was  an  increase  of  29,900 
odd  in  the  cattle  exported  from  Ireland  to  Eneland  ;  that  there  was  an  increase 
also  in  the  export  of  sheep  of  63,874»  and  the  Targe  increase  of  108, 168  in  swine. 
Now,  I  think  that  is  Tory  satisfactory.  It  shows  that  there  is  great  confidenoe 
in  Eneland  in  the  Irish  market,  and  I  think  it  is  a  satisfactory  sign  also 
that  the  health  of  the  cattle  in  this  country  is  good.  That  is  a  most  important 
point.  Fault  has  sometimes  been  found  with  the  OoTemment  by  the  farmers  of 
kngland  with  respect  to  the  restrictions  on  the  remoTal  of  diseased  animals; 
but  I  think  they  must  not  too  hastily  say  that  those  restrictions  hare  done  any 
harm  to  the  trade  of  Ireland,  for,  as  I  have  shown,  the  number  of  catUe 
In  Ireland  had  considerably  increased,  and  the  export  trade  has  also  inereaeed, 
at  a  time  when  those  restrictions  have  been  most  rigidly  enforoed.  Turning  te 
England,!  find  that  in  all  these  matters  there  has  been  a  decrease.  There  was  a 
decrease  in  1871|  as  compared  with  1870,  of  65,558  cattle,  and  of  oyer  a  millioa 
in  sheep.  The  only  increase  was  in  swine,  of  which  animals  there  was  a  Tery 
large  increase.  Now,  I  do  not  at  all  know  why  this  has  taken  place  in  England ; 
but  it  is  a  fact  which  ought  to  be  borne  in  mind,  and  which  has  something  to  do 
with  the  increase  in  the  price  of  meat,  of  which  so  much  has  l>een  lately  made  in 
the  newspapers.  I  hare  Tery  little  doubt  that  the  general  prosperity  of  the 
community,  and  particularly  of  the  working  classes  in  Great  Britain  and  Ire« 
land,  has  rery  largeW  increased  the  consumption  of  meat ;  and  the  consequence 
of  that  naturally  is,  that  the  price  of  meat  should  have  risen ;  but  I  belieTo  the 
figures  I  have  eiTcn  in  some  degree  account  for  it,  and  show  that  the  rise  la 
price  is  not  to  be  entirely  attributed  to  restrictions  that  have  been  imposed  for 
the  l>enefit  of  all  the  parties  concerned.  I  hope  these  figures  are  satisfactonr 
to  you.  I  think  they  show  how  important  this  trade  b  to  the  people  of  Irelao J. 
I  hope,  therefore,  that  our  farmers  will  tend  their  cattle  with  care,  and  lo<^ 
after  their  health.  Nothing  Is  more  important  than  that,  not  only  with  a  riew 
to  securing  a  good  market  in  other  countries,  but  also  as  it  affects  the  propam- 
tion  of  the  stock ;  for,  if  ^ou  have  disease  amongst  your  cattle  you  may  be  quite 
sure  that  all  sorts  of  accidents  will  occur,  and  that  the  increase  in  the  number 
of  the  cattle  will  not  be  nearly  so  ereat  as  in  other  times.  I,  therefore,  draw 
your  attention  to  it  in  the  hope  that  the  greatest  attention  will  be  paid  in 
Ireland  to  the  health  and  care  of  the  cattle.  Now,  it  has  often  been  said  thai 
this  Society,  and  those  who  encourage  the  improTcment  of  the  breed  of  cattle 
only  encourage  one  class  of  farmers  in  this  country.  They  say  that  we  are 
only  encouraging  the  large  farmers  of  the  country,  whereas  we  all  know 
there  is  a  Tery  large  and  important  class  in  this  country  who  are  Tery  small 
farmers,  and  need  such  encouragement  perhaps  more  than  any  other 
portion  of  our  agricultural  population.  It  is  a  rerj  remarkable  faet, 
particularly  for  Englishmen  who  are  accustomed  to  the  large  farms  of 
the  midland  counties,  to  see  that  out  of  the  total  of  608,864  agricul- 
tural  holdings  in  Ireland,  317,457i  or  more  than  one  half  of  the  whole 
number  of  Irish  farmers,  are  Talued  according  to  the  Taluation  of  1866,  at 
under  £8  a  year.  1  only  mention  this  to  show  how  Tery  important  and  nume- 
rous that  class  of  farmers  is.  I  hare  heard  that  this  Society  is  supposed  not 
to  giTO  any  encouragement  to  that  class.  I  distinctly  deny  that.  laiimitthat 
the  small  farmer,  who  has  only  perhaps  four  or  five  cattle,  is  not  able  to  come 
up  here  at  considerable  expense  to  the  Show,  but  I  do  not  admit  that  he  doea 
not  deriTe  benefit  from  the  exertions  of  the  Society.    Every  good  animal  that 
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goes  down  from  this  SocietT  to  the  eomitry  improres  the  breed  of  the  anhnals 
around  it,  and  it  improves  the  breed  of  the  cattle  of  the  farmers,  while  it  en> 
oooTM^s  the  large  farmers  to  bring  snch  cattle  up  here.  I  therefore  believe 
this  Society  encourages  indirectly  these  men ;  and!  deny  also  that  those  who 
encourage  the  increase  of  cattle  in  this  country  are  encouraging  the  illegitimate 
eonyersion — I  use  the  expression  advisedly — of  the  tillage  land  into  grass. 
Booteh  farming  shows  that  increased  cereal  crops  also  require  a  lar^e  increase 
of  stock,  and  therefore  I  say  the  Society  has  .improved  tillage  farming  just  as 
much  as  it  has  the  grass  farming  by  encouraging  and  developing  the  Dreed  of 
eatUe.  I  may  now  oe  allowed  to  refer  to  a  matter  rather  personal  to  myself. 
I  have  alwa3r8  taken  deep  interest  in  this  laree  class  of  small  tillage  farmers, 
and  I  have  wished  to  prove  my  interest  by  doing  something  to  improve  their 
eondition.  Everybody  will  admit  that  the  small  farmers  of  this  country  are  in 
«  very  backward  state  as  to  the  cultivation  of  their  farms.  I  know  that  in 
some  parts  of  the  country  a  ^reat  deal  of  good  has  been  done,  where  small 
isrms  were  in  existence, «bv  giving  prizes  to  these  small  farmers ;  and  I  wish  to 
show  my  interest  in  this  class  by  offering  some  prises.  It  was  not  a  very  easy 
matter  to  do,  but  I  have,  through  the  assistance  of  the  National  Board  of  Edu- 
cation, be^n  a  scheme  for  this  purpose,  small,  indeed  in  its  immediate  effect, 
Imt  admitting,  I  trust,  if  sucoesuull  v  carried  out,of  very  considerable  extension 
and  imitation  in  other  districts.  I  have  offered  in  each  province  of  Ireland  a 
eertain  number  of  prizes  to  be  competed  for  in  certain  districts;  and  the  dis« 
tricts  I  have  chosen  are  the  districts  of  certain  school  farms  which  have  been 
established  under  the  National  Board.  At  Glasnevin  we  have  seen  what  could 
be  done  on  a  very  small  farm.  There  are,  as  yon  know,  different  systems  of 
fiarming  employed  there.  One  of  them  is  the  five  acre  farm,  and  the  results  of 
the  farming  on  that  farm  are  very  remarkable.  I  believe  I  am  correct  in  saying 
that,  after  making  a  calculation,  and  deducting  for  labour  and  so  on,  the  net 
profit  of  that  five  acre  farm  has  averaeed  ^om  £50  to  £60  a  year.  Now,  I 
•nly  mention  that  as  an  extreme  case ;  it  is  perhaps  the  best  model  that  could 
be  attained ;  ^ut  is  it  not  a  practical  illastration  of  what  an  independent  Irish 
farmer,  relying  on  his  own  resources,  is  able  to  do  ?  I  have,  therefore,  given 
prizes  on  certain  conditions  for  the  best  small  tillage  holdings  in  an  area  of  six 
miles  around  eight  such  districts.  The  Commissioners  of  National  Education 
have  Idndly  placed  at  m v  disposal  the  service  of  their  Agricultural  Inspectors 
for  the  adjudication  of  the  prizes,  and  I  am  not  without liope  that  indirect  as 
well  as  direct  advantage  may  result  fi*om  the  competition,  and  that  we  may 
obtain  some  valuable  information  as  to  the  wants  and  position  of  the  most  im- 
portant class  of  Irish  agriculturists.  I  wish  not  to  be  laying  down  any  rulo 
whatever  as  to  that  most  difficult  subject — namely,  the  question  of  the  relative 
else  of  farms.  I  should  not  presume  to  do  that :  I  feel  sure  that  so  great  a  field 
is  open  for  the  improvement  of  small  farmers  in  this  country,  that  no  solution  of 
that  question  as  to  the  right  size  of  farms  can  be  properly  arrived  at  until  a 
great  improvement  is  made  in  the  present  condition  of  these  small  farm^.  I 
hope  you  will  excuse  me  for  having  referred  to  this  matter  somewhat  egotisti- 
cally, yet  I  wished  to  offer  some  explanation  of  it,  as  in  a  few  days  from  the 
present  time  a  letter  on  the  subject  will  appear.  I  feel  I  am  only  aiding,  and 
that  in  a  very  small  degree,  the  large  efforts  your  Society  has  made  to  promote 
agriculture  m  Ireland.  •!  thank  you  for  the  kind  manner  in  which  you  have 
received  ray  name,  and  allow  me  to  conclude  with  my  earnest  wishes  that  the 
efforts  of  your  Society  may  be  long  continued,  with  the  success  which  has 
hitherto  attended  them. 

The  Chaibxan  said  the  next  toast  on  his  list  was  one  which  it  gave  him 
great  pleasure  to  propose — "  The  Health  of  the  Lord  Ma^or  of  Dublin,"  who 
eat  upon  his  left.  For  many  reasons  he  felt  happy  in  giving  that  toast,  but 
ehiefly  because  the  Lord  Mayor  was  the  constant  friend  of  that  Society.  In  tho 
course  of  his  speech  the  Chairman  paid  a  high  tribute  to  the  Lord  Mayor  for 
the  manner  in  which  he  discharged  his  ofiicial  duties  on  all  occasions. 
VOL.  TI« — HO.  IJC  2  L 
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The  LoBD  Matob,  In  responding,  sidd  that  for  many  years  he  had  felt  a.deep 
interest  in  the  agricnltnre  of  Ireland.  He  was  happy  to  congratulate  that 
'Society  on  the  fact  that  their  Shows  were  CTery  Tear  tending  to  promote  the 
agricmtnral  prosperity  of  Ireland.  At  no  perioa  did  he  remember  the  agri- 
cultural prosperity  of  Ireland  to  be  better  than  at  present.  Rents  were 
promptly  paia,  and  that  class  to  which  His  Excellency  nad  alluded — the  tanall 
farmers — were  also  in  a  prosperous  and  rising  state.  Having  alluded  to  the 
Corporation  of  Dublin,  and  the  zealous  and  faithful  manner  in  which  its  menu 
bers  discharged  their  duty,  he  concluded  by  thanking  them  for  the  kind  manner 
in  which  they  had  receired  the  toast  of  his  health. 

His  Excsllenct  the  Lord  Libutshant  next  proposed  **  the  Health  of  the 
Vice-President,  Mr.  George  Woods  Maunsell,**  and,  m  doing  so,  congratulated 
the  Society  on  its  conneson  with  that  gentleman,  who  rendered  such  useful 
serTice  to  the  body. 

Mr.  Maumsbll  briefly  returned  thanks. 

Viscount  PowBUScovRT  proposed  the  next  toast — '*  The  Royal  Agrieultnral 
and  Royal  Horticultural  Societies." 

Lora  Vmmtbt  responded.  Both  Societies,  he  remarked,  were  twin  sisters; 
for  whaterer  advanced  the  interests  of  the  one  also  served  Uie  other.  He  spoke 
of  the  services  rendered  throughout  Ireland  by  the  Shows  of  the  Royal  Agri> 
cultural  Society,  and  maintained  that  the  operations  of  that  body  and  the  Royal 
Horticultural  Society  had  proved  most  beneficial  to  the  country. 

Mr.  Albxandbr  Pabkbb  proposed  the  toast  of  **  The  Press,"  to  which  Al- 
derman Purdon  ablyresponded. 

Mr.  Robbrt  C.  Wadb  gave  *'  The  Health  of  the  Judges.** 

Mr.  Jacob  Wilson,  of  Woodbom  Manor,  Morpeth,  responded  on  behalf  of 
his  brother  Judges  and  himself.  He  congratulated  the  Society  on  having  snc- 
needed  in  bringing  together  so  fine  a  collection  of  young  Bulls,  which  after- 
wards would  be  scattered  through  the  length  and  breadth  of  Ireland,  and  thus 
improve  the  stock  whereon  they  might  be  placed.  Largely  and  immediately  as 
Ireland  was  interested  in  this  matter,  he  observed  that  England  would  be 
equally  benefited  with  Ireland,  whether  so  large  an  importation  of  Irish  Cattle 
takes  place ;  for,  whatever  was  a  benefit  to  the  Irish  breeder  was  equally  so  to 
the  English  and  Scotch  feeder.  He  also  observed  that  if  any  means  could 
be  adopted  by  which  cattle  could  be  more  comfortably  transported  from  Ireland 
to  Great  liritain,  it  would  be  a  great  boon  to  both  countries,  as  removing  a 
very  exciting  cause  of  disease. 

Mr.  J.  L.  N  APBR,  in  proposing  the  toast  of  ^  The  Health  of  the  Sucoessfnl 
Competitors,**  expressed  his  satisfaction  that  the  Cup  on  the  present  occaaioa 
was  won,  not  by  a  professional  exhibitor,  but  by  a  tenant  farmer. 

Mr.  Abghdall  returned  thanks. 

The  company  then  separated. 

The  correspondence  alluded  to  by  His  Excellency  in  the  above  speech 
was  as  follows : — 

**  ViCBBBOAL  LODOB,  DUBLlK, 

*'  29M  March,  1872. 

"  GEifTLBilBif — By  His  Exoellenc)r's  desire,  I  am  to  reauest  that  yon  will 
lay  before  the  Commissioners  of  National  Education  the  following  proposition 
in  his  behalf,  in  the  hope  that  they  may  be  able  to  assist  him  in  the  manner 
suggested. 

**  I  am  to  state  that  His  Excellency  has  long  taken  an  especial  interest  in  the 
welfare  of  the  very  numerous  class  of  Irish  small  tillage  farmers,  and  has  held 
the  opinion,  which  personal  observation  of  their  condition  and  prospects  in 
various  parts  of  the  country  has  amply  confirmed,  that  their  present  style  of 
farming,  and  the  management  of  their  homesteads,  admit  of  considerable 
improvement.      It  appears  that  more  than  half  of  all  the  holdings  in  Ireland— 
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namely,  8l7i457  out  of  008,664  (from  both  of  which  figures,  however,  soma 
deductions  most  be  made  for  the  oases  in  which  two  or  more  separate  holdin^Si 
being  in  the  occnpation  of  the  same  indiWdual,  are  ennmerated  separatetly) 
were  Talned  in  1866  at  less  than  £8  a-vear.  His  Excellency  thinas  it  will 
not  be  disputed  that,  in  a  vast  majority  of  cases,  these  holdings  are  imperfectly 
cultirated,  and  that  the  habitatfoos  on  them  are,  speaking  fi^enerallv,  both 
inferior  and  ill-kept.  Under  these  circumstances,  and  considering  that  the 
settlement  of  the  land  question  under  the  Act  of  1870  has  turned  the  attention 
of  the  public  to  the  general  condition  of  the  farming  classes,  and  has  giTcn  sa 
impetus  to  man?  improvements  in  the  management  of  farms,  the  present 
has  seemed  to  His  Excellency  a  favourable  occasion  for  an  endeavour  to  direct 
attention  to  this  very  large  and  important  class  of  agriculturists.  In  doing  so, 
I  am  to  state  that  he  does  not  desire  to  raise  or  to  pronounce  any  opinion  upon 
the  very  difficult  question  of  the  proper  size  of  farms.  He  would  carefully 
avoid  that ;  but,  at  the  same,  he  is  confident  that  that  most  interesting  ques- 
tion cannot  be  satisfactorily  solved  in  this  country  until  the  small  farmers 
of  Ireland  avail  themselves  of  the  means  at  their  disposal  for  careful  tillage 
much  more  extensively  than  they  do  now.  Amone  the  methods  empl  oyed  to 
promote  good  agriculture,  His  Excellency  is  of  opinion  that  nothing  has  been 
more  calculated  to  benefit  the  small  farmers  than  the  school  farms  or  gardens 
under  the  inspection  of  the  National  Board  of  Education,  which  he  is  glad 
to  observe  are  gradually  increasing  in  number.  Accordingly,  it  has  occurred 
to  him,  more  in  the  hope  of  seeing  his  action — if  successfully  carried  out-* 
imitated  by  others,  than  from  anjr  notion  that  so  small  a  contribution  can  have 
any  very  considerable  effect  in  itself,  to  offer,  on  certain  conditions,  Pri see- 
to  be  adjudged  in  connexion  with  certain  of  these  school-farms.  He  has  selected 
eight  of  them  in  various  parts  of  the  country,  viz.  :— 

"  In  Leinster—GARRTHILL  and  Ballinavallt, 

**  In  Ulster — Carnaoilta  and  Parkanour, 

"  In  Munster — Tervob  and  Gramob, 

'*  In  Connaught^CASTLEHACKBT  and  Killb6haiii>ra, 

and,  taking  round  each  of  them  a  radious  of  five  or  six  miles,  he  proposes  to 

five  annually  for  the  next  five  years,  three  nrizes  to  be  called  the  *  Spencer 
mall  Farm  Prize,  and  consisting  of  £8,  £2,  ana  £1  respectively,  to  the  occupiers 
of  the  three  holdings  in  each  of  the  areas  above  described,  and  valued  under  £8 
a  year,  which  shall  be  adjudged  to  be  the  most  commendable  on  the  score  of 

(1).    "  The  neatness  and  cleanliness  of  the  house ; 

ill).  **  The  amount  and  qualitv  of  the  produce  of  the  land ; 
III)  "  The  character  and  condition  of  the  live  stock  of  all  sorts,  from 

cows  and  horses  down  to  poultry  and  bees ; 
(lY).  '*  Any  other  circumstances  that  may  attract  the  favourable  at- 
tention of  the  judges. 

"  These  prises  should  be  adjudged  about  the  month  of  September,  in  each 
year.  In  no  case  should  the  same  individual  obtain  a  prize  more  than  three 
times  in  the  five  years,  nor  should  anv  prize  be  given  unless  there  be  both  com- 
petition and  merit,  as  to  the  reqmsite  extent  of  which  the  judges  should 
decide. 

'*  I  am  to  state  that  His  Excellency's  object  in  addressing  the  Commissioners 
on  this  subject  is  to  solicit  the  co-operation  of  the  Board  to  the  extent  of  al- 
lowing their  agricultural  school  inspectors,  than  whom  assuredly  none  could 
be  better  qualified — both  by  their  special  acauaintance  with  the  subject,  and 
by  the  confidence  that  would  be  generally  felt  in  the  fairness  of  their  awards — 
to  adjudge  these  prizes,  commencing  from  September  next. 

"If  his  proposal  is  adopted  by  t^  Board,  His  Excellency  believes,  that  in 
addition  to  any  direct  benefits  that  may  accrue  from  increased  exertion  on  the^ 
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part  of  mdWiduaU,itl8  possible  that  indirectly  a  good  deal  of  valuable infomiatie^ 
maybe  obtained  as  to  the  wanto  and  position  of  a  very  large  and  important  claas, 
and  that  it  may  be  found  desirable  to  have  a  short  yearly  report  by  the  inspec- 
tors, oonreying  their  impressions  on  the  subject. 

<*  I  haj^e  the  honour  to  be,  Gentlemen, 
«  Tour  obedient  Servant, 

**  H.  Y.  Thompsoii. 

*<  Th»  Seeretaries  of  the  Board  of  EiueaHonJ* 

"^  OiTicB  OF  National  EoucATiOBt 
UMim.Ajpril^,  1872. 

«•  Sib,— We  hare  to  inform  jou  that  the  Commissioners  of  National  Educa- 
tion have  had  before  them  this  day  your  letter  of  the  29th  ultimo,  which  conveys 
a  proposal  of  His  Excellency  the  Lord  Lieutenant,  to  esUblish  a  scheme  of 
pnzes  for  the  best  managed  farms,  situated  within  a  radius  of  five  or  six  miles 
of  certain  Agricultural  Schools  in  each  of  the  four  Provinces,  and  inviting  the 
Board  to  place  at  His  Excellency's  disposal  the  services  of  the  Agricultural  In- 
spectors to  adjudge  the  prizes.  ^^      e    y         t 

"  We  are  directed  by  the  Commissioners  to  inform  you  that  they  feci  macb 
satisfaction  in  eomplying  with  His  Excellency's  request. 

**  We  are,  Sir, 

**  Your  obedient  Servants, 


"  H.  Y.  TKompwn,  Etq,*' 


rSiened)  «Jams8  Kuxt. 

^    *  ••  W.  H.  Nbwbix. 


EVENING  SCIENTIFIC  MEETINGS. 


Monday  Etbnino,  Not.  29,  1871. 

RoBKBT  Stawell  Ball,  A.  M.,  Professor  of  Applied  Mathematics  and 

Mechanism,  in  the  Chair. 

The  Chaibman  observed  that  the  experiment  of  holding  discourses  on  three 
evenings  in  the  last  Session,  to  which  ladies  were  admitted,  had  proved  so 
successful  that  it  would  be  repeated  during  this  Session  also.  The  Royal 
Dublin  Society  was  well  known  for  identifying  itself  with  the  practical  Arts, 
Sciences,  and  Manufactures  of  Ireland ;  and  there  were  two  subjects  on  whidi 
he  should  be  particularly  glad  to  find  communications  brought  forward.  One 
was  the  utilisation  of  peat.  Much  energy  and  capital  had  been  fruitlessly  ex- 
pended in  this  attempt;  but  the  cause  of  failure  was  rather  to  be  sought  in  the 
wrong  direction  of  the  trials  than  In  the  impracticability  of  utilising  the  peat. 
This  was  the  opinion  of  Sir  William  Fairbairn  in  his  treatise  on  iron,  and 
of  other  competent  authorities.  Lreland  produced  abundant  peat  and  iron,  and 
peat  fuel  produces  iron  of  remarkably  good  quality.  It  would  be  a  cause  of 
regret  if-  the  question  of  the  utilisation  of  peat  should  be  allowed  to  drop. 
Again,  the  Chairman  thought  that  the  long  indented  coast  of  Ireland  was^  par- 
ticularly well  suited  for  the  cultivation  of  oysters,  and  a  Special  Commission 
had  already  published  a  valuable  Report,  strongly  advocating  the  artificial  pro- 
pagation of  oysters  all  round  the  Irish  coast. 

Mr.  Maubicb  Colb,  of  Stranraer,  N.B.,  made  a  verbal  communication  re- 
specting an  **  Improved  Method  of  Sowing  all  Agricultural  Seeds  from  one 
Common  Centre,"  illustrated  by  a  model  of  the  instrument.    The  model  exhi- 
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bited  consisted  of  a  lonr  wooden  box  having  a  longitudinal  opening  of  about 
three  inches  wide  in  its  Dottom,  which  was  closed  by  a  wooden  cylinder,  to  the 
projecting  ends  of  which  were  affixed  the  two  wheels  of  the  implement.  Small 
holes  were  counter.sunk  at  intervals  in  the  cylinder.  Grain  being  put  into 
the  box,  and  the  implement  being  drawn  along  the  ground,  the  cylinder  was 
caused  to  revolve,  and  in  doing  so  a  grain  or  two  was  delivered  at  the  moment 
each  depression  in  the  cylinder  was  brought  to  the  edge  of  the  longitudinal 
opening.  The  model  worked  perfectly  satisfactory  when  shown  in  the  room, 
but  subsequently  when  tried  in  the  field  it  was  by  no  means  successful.- 

Mr.  Cole  at  the  same  time  exhibited  a  Buoy  for  receiving  the  papers  and 
Taluables  of  a  ship  when  about  to  founder,  and  described  others  of  his  in  vena- 
tions. 

Professor  Edward  Hull,  F.  R.  8.,  Director  of  the  Geological  Survey  of 
Ireland,  made  a  communication  describing  a  recent  visit  to  Vesuvius.  Views 
of  Naples,  with  Vesuvius  in  a  quiescent  and  active  state,  were  exhibited  on  the 
screen. 

Dr.  J.  Emerson  Rbtmolds  exhibited  a  new  apparatus  for  Gas  Analysis. 
The  gas  to  be  examined  is  first  placed  in  a  tube  under  mercury.  The  upper 
part  uf  the  tube  is  connected  with  a  long  column,  and  the  lower  to  another 
column,  the  latter  reaching  up,  and  open  to  the  air.  The  gas  is  then  transferred 
to  the  measuring  tube,  to  ascertain  its  volume.  On  being  returned  to  the  tube, 
carbonic  acid  (for  instance)  was  first  eliminated  by  caustic  potash ;  the  gas 
retrausferred  and  measured,  the  difference  giving  the  quantity  of  carbonic  acid. 
The  same  process  is  repeated  with  other  reagents  for  other  gases,  till  the  composi- 
tion of  the  gas  to  be  examined  was  ascertained.  By  this  means  eases  can  be 
analysed  in  a  very  short  time,  which  would  require  three  or  four  days  by  other 
methods,  and  with  equal  accuracy. 

Mr.  A.  G.  Mors,  Assistant  in  the  Natural  History  Museum,  exhibited  a  fine 
specimen  of  the  Ruddy  Shieldrake  or  Bramtny  Duck,  CoMarea  rvHIa,  recently 
snot  on  Clonea  Marsh,  about  four  miles  from  Dungarvan,  and  presented  to  the 
Museum  by  Mr.  W.  W.  M'Guire,  of  Clonea  House;  a  great  Indian  Hornbill, 
BueeroB  eaoatuM  :  and  an  immature  Indian  Lammergeeer,  Oypoeto*  harhatui^  pre- 
sented by  Mr.  B.  Blood;  and  some  living  specimens  of  the  rare  slug  QtomalaeuB 
maemloiui  from  Lough  Caragh.  were  also  exhibited. 

MoNDAT  EvBNiNo,  Decbmbbb  18, 1872. 

Howard  Grubb,  C.  E.,  Vioe-Chairman  of  the  Sbience  Committee,  in  the 

Chair. 

« 

Professor  R.  S.  Ball,  read  a  discourse  **  On  the  Conservation  of  Energy." 

MOKDAT  EVBNINO,  FEBRUARY  19,  1872. 

Professor  Ball,  LL.  D.,  in  the  Chair. 

Dr.  J.  Embbson  Rbtnolds,  |Keeper  of  the  Minerals  and  Analyst,  delivered 
a  discourse  '•  On  Coal  Gas  and  its  Flame.** 

Monday  Etening,  March  18,  1872. 

Professor  Ball,  LL.  D.,  in  the  Chair. 

Mr.  JoHH  B.  Wiohau  read  a  Paper  "On  Gas  for  Lighthouse ' IHumi- 
nation.'* 

Mr.  W.  F.  KiBBY,  Assistant  in  the  Museum  of  Natural  History,  read  a 
Paper  *'  On  the  Species  of  Satumidss  or  Pullatra  Silk-worm  Moths  in  the  col- 
lection of  the  Royal  Dublin  Society." 
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Monday  Evbhino,  Apbil  15,  1872. 
Professor  Ball,  LL.  D.,  in  the  Chair. 

Obobov  JoHifSTOifB  Stonvt,  A.  M.,  LL.  D.,  Secretary  of  the  Society, 
delifered  a  discourse  **  Oa  the  Magnetism  of  the  Earth.** 

Monday  Etbnino,  Junb  3,  1872. 

Professor  Ball,  LL.  D.,  in  the  Chair. 

Dr.  Jambs  H.  Babby  read  a  Paper  *■  On  Cotton  Growing  in  Fiji,  with  some 
Remarlcs  on  the  Country  and  its  Innabitants.** 

At  its  conclusion,  the  Lecturer  called  attention  to  a  specimen  of  the  Orange 
Cowry,  which  was  on  the  table.  This  shell  is  peculiar  to  the  Fiji  Islands,  and 
is  the  perquisite  of  the  King,  who  wears  it  rouna  his  neck,  or  carries  it  on  a  stick 
as  a  sceptre.  It  was  consequently  very  difficult  to  procure,  a  specimen  being 
valued  at  £5 ;  every  example  obtained  had  a  hole  drilled  in  it  for  a  string  to 
be  passed  through. 

Mr.  John  Adaib  said  that  his  son  had  just  returned  from  the  South  Seas. 
He  and  another  midshipman  once  started  to  walk  across  one  of  the  Fiji  Islands 
(about  twelve  miles),  to  visit  a  king  on  the  opposite  coast.    They  reaehed  the 

Salace  in  safety,  and  passed  the  nieht  there.  They  were  entertained  with 
ances  and  amusements,  and  received  the  greatest  hospitality  from  the  king, 
being  treated  in  a  semi-civil tsed  fashion.  Mr.  Adair's  son  brought  back  a  few 
shells  with  him,  and  would  have  brought  more,  but  some  were  thrown  overboard 
by  the  sailors.  A  friend  of  his  had  an  Orange  Cowry  which  had  not  been 
pierced. 

Dr.  Stbwart  called  attention  to  the  commercial  view  of  the  subject.  The 
object  of  the  Paper  seemed  to  be  to  bring  before  Irish  speculators  the  ad  Tan- 
tages  of  Fiji  for  cotton-growing,  but  at  present  there  was  too  much  uncertainty 
for  life  and  property.  Nevertheless  great  advance  has  been  made  in  one  of  the 
most  fearfully  savage  districts  in  the  world,  for  which  mankind  is  chiefly  in- 
debted to  the  Wesleyan  Missionaries.  Civilisation  has  commenced  on  the  sea- 
shore, and  is  gradually  spreading  up  the  country. 

Mr.  Hull  said  that  it  was  only  due  to  Dr.  Barry  to  say  that  his  acoonnt 
seemed  very  fair  and  accurate.  If  young  men  went  out  to  riji  with  a  small 
capital,  they  would,  with  energy  and  perseverance,  be  very  well  repaid.  He 
believed  that  land  was  still  to  be  had  for  less  than  a  pound  an  acre. 

Dr.  Barry  remarked  that  Dr.  Clarkson  sent  several  bales  of  Fiji  cotton  to 
London  last  year,  which  realised  a  very  good  price. 

Mr.  Hull  then  read  a  Paper  on  the  newly-discovered  Haematite  of  Cavan. 

Dr.  Barry  remarked  on  the  importance  of  the  subject  in  view-  of  the  pre- 
sent great  increase  in  the  value  of  iron.  There  was  great  difficulty  in  smelting^ 
iron  in  Ireland.  The  vast  iron  resources  of  Ireland  are  not  developed  as  thej 
should  be.  The  quality  of  iron  smelted  with  peat  is  very  superior.  Formerly 
the  Earl  of  Cork  derived  £100,000  a  year  from  the  Irish  iron  trade ;  but  after 
^e  forests  were  destroyed,  Irish  iron  could  no  longer  compete  with  Welsh. 
The  sun-fish  fishery  was  of  imporUnce  in  the  west  of  Ireland.  English  har- 
poons were  unequal  to  the  work,  and  were  hardened  by  means  of  peat  before 
thejr  were  used.  Nothing  was  required  to  develop  the  iron-trade  in  Ireland 
but  improved  machinery,  capital,  and  energy. 

1  ne  ^-HAiBMAN  inquired  if  it  was  proposed  to  smelt  the  iron  with  peat  at 

Judcre  K^*K  ™*'*®"'  ^^  ^»^*>  co*^  ^^  *'  "^^^^  ^^""^^  '^^  ^^^  neighbourhood. 
moHf  •ai^Ik?'*^  ■*'<*  that  if  peat  was  used,  the  mines  would  become  the 
most  valuable  m  Ireland. 
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BIr.  Hull  said  that  coal  was  found  in  the  Arigna  district.  The  original 
company  used  tills  coal,  and  the  new  company  propose  to  use  the  same,  and 
to  smelt  their  iron  on  the  spot.  Iron  smelted  viith  wood  was  the  purest, 
but  Tory  excellent  iron  might  be  produced  with  peat.  It  was  necessary  for 
success  at  the  present  day  that  everything  should  be  done  on  a  very  small 
scale.  It  was  to  be  feared  that  if  peat  was  used,  it  would  break  down  in  the 
furnaces,  and  prove  not  to  be  workable.  If  this  objection  could  be  got  over, 
peat  could  not  oe  put  to  a  better  use. 

Major  W.  H.  Collins,  R.  E.,  read  a  Paper  **0n  a  New  Angle  Measure  for 
Observations  in  the  Field,"  which  created  much  interest. 

Dr.  Stbble,  in  the  absence  of  the  author,  read  a  Paper  by  Dr.  J.  Embrson 
Rbtnolds,  Professor  of  Analytical  Chemistry,  and  Keeper  of  the  Minerals,  **  On 
the  Chemical  Action  of  Light. '^ 


The  following  Letter  from  Professor  Reynolds  was  recently  read  to  the 
Council : — 

RoTAL  Dublin  Societt,  Kildabb-btbbbt, 
August  22nd,  1872. 

Mt  Lords  and  Oentlembn, — The  utilization  of  Peat  has  so  often  occn* 
pled  your  attention,  since  the  publication  of  Sir  Richard  Griffith's  and  other 
engineers'  valuable  reports  on  the  Boffs  of  Ireland,  and  public  interest  in  the 
subject  is  now  so  fully  aroused,  that  I  venture  to  bring  under  your  notice  & 
mode  of  employing  Peat  as  fuel  for  industrial  purposes,  which  appears  to  have 
been  either  overlooked  or  strangely  neglected  in  this  country.  The  successful 
and  economical  use  of  Peat  in  manufactures  is,  in  mv  opinion,  more  likely  to 
depend  on  the  proper  adjustment  of  the  furnace  to  the  fuel  than  of  the  fuel  to 
the  furnace,  the  costly  preparation  of  Peat  being  open  to  many  serious  objec- 
tions. In  1862,  the  venerable  Professor  Faradav  delivered  his  last  lecture  at 
the  Royal  Institution  of  Great  Britain,. and  took  for  his  subject  **  Siemens'  Re- 
generative Gas  Furnace."  At  the  time,  I  was  much  impressed  with  the  admi- 
rable apparatus  described,  in  consequence  of  the  facilities  it  afforded  for  the 
combustion  of  any  such  bulky  fuel  as  Peat,  and  have  since  watched  with  great 
interest  the  gradual  improvements  effected  through  the  costly  and  laborious 
experiments  of  Mr.  Siemens.  Some  estimate  of  the  extent  of  these  investiga- 
tions may  be  formed  when  it  is  stated  that,  up  to  the  year  1862,  the  inventor 
held  two  patents  for  regenerative  gas  furnaces ;  but  he  has  since  secured  eight- 
een patents  for  improvements  in  his  apparatus,  and  applications  to  various 
kinds  of  manufactures,  including  the  production  of  cast  steel  direct  from  the 
ore,  of  zinc,  glass,  pottery,  &c.  I  may  now  briefly  describe  the  apparatus  in 
general  terms. 

In  the  regenerative  gas  furnace  the  fuel  is  very  simply  converted  into  com- 
bustible gas,  in  a  large  separate  chamber  of  peculiar  construction ;  the  gases 
then  conducted  into  the  furnace  containing  the  material  to  be  heated,  and  there 
burnt  with  hot  air.  After  use,  the  intensely  heated  products  of  combustion 
are  made  to  pass  through  brick  chambers  called  **  regenerators,'*  and  the  heat 
which  would  otherwise  he  wasted  is  caught,  stored  up  in  the  bricks,  and  subse- 
quently made  to  raise  to  a  very  high  temperature  the  air,  &c.,  required  to 
suppljr  the  furnace. 

It  is  unnecessary  here  to  enter  into  details  of  construction ;  but  I  may  be 
allowed  to  point  out  that,  in  addition  to  the  economy  of  heat  resulting  from  the 
use  of  this  apparatus,  two  special  and  most  important  advantages  are  gained. 
In  the  first  place,  a  bulky  fuel  like  Peat,  containing  a  large  proportion  of  worth- 
less and  often  injurious  ash,  can  now  be  easily  and  successfully  employed  in  seve- 
ral important  manufactures,  since  it  is  no  longer  necessary  to  bring  the  solid  fuel 
into  direct  contact  with  the  material  to  be  heated.  Secondly,  the  use  of  a  very 
dry  fuel  is  not  required,  owing  to  a  peculiarity  in  the  mode  of  working  the  fur- 
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naoet.  Considerationf  of  this  kind  clearly  lead  to  the  eondnBion  that  Siemens' 
apparatns  is  spedallY  soitable  for  the  combostion  of  ropgh  and  simply  air-dried 
Peat.  I  have  now  the  pleasnre  to  sabmit  a  letter  latefy  received  from  Mr.  C. 
W.  Siemens,  D.  C.  L.,  F.  R.  S.,  npon  this  subject.  When  it  is  sUted  that  Bfr. 
Siemens  has  not  only  constructed  furnaces  on  his  prindple  in  Great  Britain  and 
on  the  Continent,  but  he  has  also  erected  works  of  his  own  at  Birminefaam,  in 
order  to  perfect  the  details  of  his  plan  on  a  larger  scale,  and  adapt  the  appa- 
ratus to  diiferent  kinds  of  fiiel,  the  Talue  of  his  opinion  can  be  easily  ap^«- 
dated. 

**8,  Palacb  Uousbb,  Kbnsinotor  Qabdbss,  W. 
AuguH  16tA,  1872. 

"  !>■▲&  So, — In  reply  to  your  letter,  I  hare  much  pleasure  to  state  that  yoa 
are  perfectly  right  in  your  opinion  that  Peat  simplv  air-dried  is  very  suitable 
fuel  for  my  res^eneratiTe  gas  furnace.  I  have  used  it  abroad  for  working  glass 
furnaces,  and  1  have  employed  it  with  complete  success  for  making  steel  in  tJtoM 
country.  Indeed  the  men  gave  the  preference  to  Peat  orer  Staffordshire  Coal 
in  woraing  the  fiimaces. 

"  In  England  Coal  is,  of  course,  the  cheaper  fuel ;  but  I  am  conTinoed  that 
through  the  application  of  Peat  as  you  surest,  sereral  branches  of  industry 
may  be  planted  with  great  advantage  in  Ireland. 

**  Regarding  the  heating  value  of  Peat  as  compared  with  Coal,  it  can  be 
arrived  at  for  my  purpose  by  simply  ascertaining  the  relative  percentage  of 
solid  carbon  in  both.  The  water  (if  not  in  excess)  may  be  regarded  merdy  as 
a  deduction,  without  injury  to  the  heating  value  of  the  solid  constituents^  as 
would  be  the  case  in  burning  the  fuel  direct.  The  vapour  of  water  mixed  with 
the  gas  is  all  condensed,  in  the  cooling  tubes  of  my  apparatus,  before  reaching 
the  furnace. 

**  If  the  Peat  fields  of  Ireland  should  be  made  available  for  industrial  purposes, 
you  would  accomplish  a  most  desirable  object,  and  I  would  be  glad  to  give  you 
every  asustanoe. 

"  I  remain,  dear  Sir, 

"Tours  faithfully, 

"C.  William  Sibmemb. 

<<  PBOFB880B  EHBRSON  RbYBOLDS, 
£oyai  Dublin  Society." 

The  adjustment  of  apparatus  to  material,  of  furnace  to  fuel,  has,  therefore, 
been  successfully  made  by  Mr.  Siemens ;  and  I  venture  to  hope  that,  through 
your  influence,  Irish  manufacturers  may  be  induced  to  utilise  the  power  now 
evidently  at  their  command. 

I  have  only  to  add,  in  concluding  this  Report,  that  the  specifications  above 
referred  to,  and  working  plans  of  furnaces,  &c.,  are  to  be  found  in  your  Patoit 
Library. 

I  have  the  honour  to  be, 

My  Lords  and  Gentleman, 

Tour  obedient  Servant, 

(Signed)  J.  Embbsov  Rbtnolds. 

The  Council  having  referred  the  foregoing  Letter  to  the  Committee  of 
Science  for  consideration,  with  authority  to  confer  with  manufacturers  and 
other  skilled  persons  on  the  subject,  the  following  is  the 


IntelHgence.  :j5 


^ 


REPORT. 

By  a  Resolution  of  the  Council  of  the  Royal  Dublin  Society,  bearing  date 
the  SSnd  August,  1872,  Professor  Reynolds'  Letter  of  the  same  date  was  refer- 
red  to  the  Committee  of  Science  for  their  consideration  and  Report,  with  power 
to  avail  themselves  of  the  advice  of  any  persons  who  could  aid  them  in  .forming 
a  correct  estimate  of  the  value  of  his  proposal. 

Accordingly  your  Committee  have  held  three  Meetings.  At  the  first  of 
these  Meetings  glir  Richard  Griffith  gave  the  Committee  valuable  information 
in  reference  to  the  extent,  constitution,  depth,  and  locality  of  the  principal 
Bogs  of  Ireland,  and  of  the  cost  of  draining  and  working  them.  At  that  Meet- 
ing the  Committee  passed  a  Resolution  requesting  the  following  Engineers  and 
other  gentlemen  to  give  them  their  assistance,  yIe.  : — Mr.  Baldwin,  Mr.  John 
Bailey,  C.  £.;  Mr.  C.  P.  Cotton,  C.  E. ;  Mr.  Alexander  McDonnell,  C.E. ;  Mr. 
James  Price,  C.  E. ;  Mr.  George  A.  Stephens,  and  Mr.  B.  B.  Stoney,  C.  E. 

Every  one  of  the  persons  so  invited  attended  the  next  Meeting  of  the  Com- 
mittee, and  placed  at  the  disposal  of  the  Committee  the  information  and  advice 
which  their  great  experience  and  skill  enabled  them  to  give.  Without  this 
generous  response  to  the  invitation,  it  would  have  been  difficult  for  the  Com- 
mittee to  have  made  a  Report  on  this  subject  as  full  as  is  desirable ;  and  they 
therefore  beg  to  suggest  that  the  marked  thanks  of  the  Council  are  justly  due 
to  each  of  those  genUemen. 

Professor  Reynolds'  proposition  is,  that  Peat  should  be  employed  as  fuel  for 
manufacturing  purposes  in  Ireland  in  Gas  Furnaces,  constructed  on  Siemens* 
regenerative  principle.  The  advantages  anticipated  from  its  use  in  this  parti- 
ciuar  kind  of  furnace  are — 

Ist.  That  the  Peat  need  not  be  specially  prepared,  but  can  be  used  in  the 
form  of  the  familiar  air-dried  sods. 

2nd.  That  the  presence  of  the  water,  which  remains  in  such  Peat,  is  not 
prejudicial;  and — 

8rd.  That  the  bulk  of  the  fuel,  and  the  quantity  of  ash,  do  not  interfere  with 
the  concentration  of  heat  in  the  furnace. 

Siemens'  Furnace  consists  of  a  gas-producing  apparatus,  and  the  furnace 
proper.  The  fuel  is  partially  burned  into  combustible  gas  in  a  chamber,  which 
is  distinct  from  the  furnace  in  which  the  resulting  gas  is  to  be  used,  and  may 
be  at  any  distance  from  it.  This  peculiarity  renders  it  possible  to  employ  with 
advantage  a  great  variety  of  inferior  fuels  in  Siemens'  furnaces,  as  water  can 
be  removed  from  the  gaseous  products  by  condensation. 

The  evidence  given  to  the  Committee,  and  the  result  of  their  own  inquiries, 
have  led  them  to  arrive  at  the  following  conclusions,  viz. : — 

tst.  That  Siemens'  Regenerative  Gas  Furnace  is  eminently  adapted  to  a 
very  large  number  of  maniS^acturing^  purposes ;  in  fact,  to  most  in  which  a  very 
high  temperature  is  required,  and  in  which  the  work  to  be  done  permits  the 
furnace  to  be  entirely  closed.  It  was  eiven  in  evidence  that  it  has  been  suc- 
cessfully applied  to  the  production  of  Iron  and  Steel  direct  from  the  ore,  to 
Glass  Works,  Pottery,  Zinc  Works,  forging  od  the  largest  scale,  and  many 
branches  of  manufacture. 

2nd.  That  rough  air-dried  Peat,  containing  on  the  average  25  per  cent,  of 
water,  is  suitable  fuel  for  a  Siemens'  furnace. 

3rd.  That  Peat,  when  burned  in  this  furnace,  compares  more  favourably 
with  Coal,  as  regards  heating  power,  than  when  used  in  any  other  known  way. 
It  has  been  stated  to  the  Committee  that  with  ordinary  appliances,  the  general 
heating  power  of  2^  tons  of  average  Peat  is  about  equvalent  in  practice  to  one 
ton  of  average  Coal.  On  the  other  hand,  the  proportion  in  Siemens'  Furnace 
appears  to  be  much  moro  in  favour  of  Peat,  and  to  assign  a  value  to  Peat  not 
less  than  65  per  cent,  of  the  value  of  Staffordshire  Coal.  The  Committee  have 
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not  been  *ble  to  aseertftin  the  he*tinff  Talae  of  Coal  refuse,  which  is  also  a  fuel 
employed  in  Siemens'  Fornaces,  so  mat  the  Committee  are  unable  to  state  the 
proportion  of  valne  between  Peat  and  siieh  fuel.  The  Committee  has  been  in- 
formed by  Mr.  Siemens  that  Peat  mixed  with  about  25  per  cent  of  Coal-dust 
(by  preference  Newcastle  Coal-dust)  gi?esa  rioher  g^as  than  Peat  alone. 

The  extent  of  bog  which  is  avaiidble  appears  to  be  immense,  and  the  bogi 
are  so  distributed  over  Ireland  that  they  must  in  many  cases  be  in  the  imme- 
diate neighbourhood  of  the  places  where  manufactures  may  be  expected  to  arise. 
In  such  cases  the  gas- producing  apparatus  might  be  situated  at  the  bog,  and 
the  gas  oonTCTed  to  the  factory  Dy  culverts.  The  fiMsilitles  of  transport  by 
flail  and  Canal  are  likewise  very  considerable.  It  was  stated  to  the  Committee 
that  the  Midland  Great  Western  R«lway  Company  alone  ha?e  lines  running 
throt^  scTcnty  miles  of  bog ;  and  it  is  well  known  that  the  Royal  and  Grand 
Canals  pass  through  the  Bog  of  Ailen,  the  most  extensive  In  Ireland. 

The  Committee  are  informed  that  the  present  price  of  the  lowest  dass  of 
Coal  in  the  Liffsy,  for  manufacturing  purposee,  is  about  twenty-nine  shillings  a 
ton,  and  that  Peat  is  at  present  dMivered  into  the  Canal  Boats  at  the  bog  at 
about  seven  shillings  per  ton.  This  oorresponds  to  a  price  of  about  twelve 
shillings  in  large  quantities  in  Dublin.  To  this  mnst  be  added  any  increase  of 
price  which  will  result  if  the  rent  of  bogs  be  raised.  On  the  other  hand,  the 
Committee  are  led  to  believe  that  the  cost  of  cutting  and  saving  Turf  may  be 
greatly  reduced  by  the  application  of  machinery.  A  deduction  most  also  be 
made  from  the  value  of  Peat,  in  oonseauenoe  of  the  great  storage  room  which 
it  requires,  and  which  is  estimated  at5|,  or  nearly  six  times  the  space  required 
for  the  same  weight  of  OoaL 

It  will  be  colleeted  from  what  has  been  afaready  stated,  that  the  Committee 
hare  been  led  to  attaoh  much  importaaee  to  Professor  Reynolds'  suggestion; 
and  they  have  great  satisfaction  in  reporting  that  two  Siemens*  regeneratite 
gas  ftimaoes  are.  in  process  of  construction,  with  a  riew  to  the  employment  of 
Peat  at  the  works  of  the  Great  Southern  and  Western  Railway  at  Inohicore, 
vnder  the  direction  of  the  Chief  Engineer,  Mr.  Alexander  Mac  Donneil,  and 
that  they  will  probably  be  in  operation  before  the  close  of  the  present  year, 
and  will  alVsra  an  opportunity  of  more  fUly  testing  the  value  of  this  mode  of 
using  the  chief  fuel  of  Ireland, 


(Signed)  Robibt  Stawsll  Ball,  LL.  D., 

Chat 


SgpMftber  18,  1672. 
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[For  eontimMoHam,  tee  page  3  of  Caver, 
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XXYE. — On  Superphosphates — their  Adulterations  and  Valuation. 
By  J.  Emerson  Eeynolds,  M.  E.  0.  P.,  Professor  of  Analv- 
tioal  Ghemi^tiy  to  the  Eoyal  Dablin  Sooietyy  Keeper  of  the 
Minerals,  &o. 

[Bead  Monday^  November  18,  1872.] 

However  much  we  may  lament  the  existence  of  fraudnlent  dealing  on 
moral  grounds,  it  appears  to  me  a  study  of  high  interest  to  follow  this 
*'  trail  of  the  serpent"  amongst  the  things  around  us,  to  measure  its 
effect  upon  the  general  welfare,  and  to  devise  means  for  its  detection 
and  suppression.  In  order  to  pursue  such  an  inquiry  with  advantage, 
we  must  select  a  particular  class  of  fraud ;  and  the  class  to  which  I 
inyite  your  attention  this  evening  is  that  so  frequently  the  subject  of 
investigation  by  the  anal3rtical  chemist — ^namely,  the  adulteration  of 
articles  of  commerce.  But  I  may  further  restnct  the  few  remarks  I 
have  to  make  to  a  special  order  of  adulteration  which  materially  affects 
the  agricultural  community.  The  frauds  to  which  I  refer  are  those  con- 
nected with  artificial  manures ;  but  more  particularly  with  the  very  im- 
portant group  of  fertilizers  included  under  the  term  ''Superphosphates." 

We  have  had  the  opportunity  of  watching,  for  many  years  past,  the 
steady  development  of  a  great  trade  in  artificial  manures  and  the  cor- 
responding outcrop  of  devices  by  which  dishonest  traders  have  imposed 
on  the  farmer — ^with  the  result  of  diminishing  his  produce,  and  thus 
indirectly  affecting  the  community  at  large. 

To  the  agriculturist  as  to  the  manuflBUsturer,  the  value  of  a  "  Super- 
phosphate'* is  directly  proportional  to  theamount  of  "  Soluble  Phosphate," 
''Insoluble  Phosphate,"  ** Alkaline  Salt,"  and  "Ammonia,"  either 
ready  formed  or  latent,  that  it  contains.  A  very  few  seasons  since,  it 
was  by  no  means  uncommon  to  meet  witlb  "  Superphosphate"  sold  at  a 
good  price,  and  containing  no  Soluble  Phosphate  and  but  a  small  propor- 
tion of  other  valuable  substances — clay,  road-stuff,  gypsum,  or  waste 
products  of  various  kinds  from  chemical  works  being  used  up  in  pre- 
paring the  very  feeble  fertilizer.  The  same  materials,  of  little  value, 
were  still  more  frequently  used  for  diluting  the  genuine  manure,  and 
this  practice  is  far  from  being  uncommon  at  present. 

vot,  VL — NO.  III.  2  ir 
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I  need  not  stop  to  consider  in  any  detail  the  effect  of  thia  diahoiieBt 
dealing  on  the  farmer — ^his  wasted  means,  unrequited  labour,  and  con- 
sequent disappointment.  To  do  more  than  refer  to  these  misfortiines, 
and  to  the  consequent  national  loss  would  be  to  repeat  an  oft  told  tale. 

The  adulterators  of  "  Superphosphate,"  bold  thongh  they  were  at 
first,  soon  received  a  check,  for  agricultural  societies  employed  chionijBts 
in  the  detection  of  the  frauds,  with  the  result  of  obliging  the  greater 
cheats  either  to  rest  satisfied  with  the  profits  derivable  from  small 
adulterations,  or  to  transfer  their  attentions  to  guanos  or  other  anb- 
stances  that  could  be  rather  more  safely  tampered  with. 

Speaking  now  from  my  experience  as  chemist  to  this  Society,  I  am 
justified  in  stating  that  gross  adulterations  of  Superphosphate  are  now 
rarely  practised — ^probably  not  because  the  dishonest  dealer  has  lost  the 
desire  for  large  profits:  but  for  the  sufficient  reason,  that  the  risk  of 
detection  is  now  too  great  He  has,  'therefore,  fallen  back  upon  the 
more  subtle  plan  of  mixing  with  a  manure  a  quantity  of  some  neady 
worthless  substance  that  it  already  contains  as  a  natural  constituent. 
The  addition  of  gypsum  to  a  Superphosphate  is  an  adulteration  of  this 
kind,  for  all  these  manures  contain  gypsum  as  a  necessary  product  of 
the  action  of  oil  of  vitriol  on  phosphate  of  lime — whether  the  latter  is 
derived  from  bones,  coprolites,  or  other  similar  mineral  phosphates. 
When  this  addition  of  extraneous  gypsum  falls  within  certain  Umits  it 
is  difficult  to  prove  the  adulteration,  as  manures  of  the  same  kind  and 
honestly  prepared  are  known  to  vary  somewhat  in  composition.  Kow, 
under  these  circumstances  it  will  be  asked,  what  control  have  we  over 
this  more  refined  kind  of  adulteration  ?  The  answer  to  this  ought  to  be 
that  a  complete  system  of  chemical  valuation  is  employed  by  means  of 
which  any  sensible  reduction  from  a  common  standard  is  at  onoe 
detected.  But  such  an  answer  cannot  as  yet  be  truly  given.  Manures 
of  the  class  referred  to  certainly  have  money  values  attached  to  them 
after  analysis  made  on  behalf  of  the  purchaser  or  the  vendor  ;  but  a 
very  few  examples  will  suffice  to  show  how  little  importance  is  to  be 
attached  to  such  estimates.  Thus  we  find  a  manure  selling  at  £6  per 
ton  valued  at  £8  15«.;  another  whose  selling  price  is  £6  5«.,  valued  at 
£9  8«.,  others  sold  at  £6  10«.,  £6  6«.,  and  £7 — appraised  by  one  che- 
mist at  £7,  £8,  and  £8  IO9.  respectively,  and  by  another  at  £6  18«., 
£7,  and  £7  2«.,  though  the  two  sets  of  analyses  fairly  agreed  and  were 
made  about  the  same  time.  These  discrepancies  are  accounted  for  to  a 
considerable  extent  by  supposing  that  one  chemist  attaches  much  more 
importance  to  certain  constituents  than  another  does — one  values  in 
the  interest  of  the  vendor,  the  other  in  that  of  the  purchaser,  and  all 
the  estimates  are  wide  of  the  truth.  Valuation  of  this  kind,  however, 
is  probably  useful  for  purposes  of  comparison  when  a  particular  set  of 
samples  are  under  examination ;  but  for  general  use  the  system  is  aim* 
ply  misleading,  and  imable  in  its  present  guise  to  afford  the  information 
"'^e  require  in  dealing  with  doubtful  cases.  Hence,  about  three  years 
*^&o,  I  ceased  to  assign  money  values  to  manures  unless  where  specially 
requested  to  do  so  on  receiving  a  sample  for  analysis.  I  understand 
that  Dr.  Voelcker,  the  distinguished  chemist  to  the  Royal  Agricultural 
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Sodely  of  England,  now  declines  to  attach  a  money  value  to  a  sample 
of  manure  under  any  circumstances. 

Nevertheless,  a  satisfactory  system  of  valuation  ought  to  be  con- 
structed, as  it  is  capable  of  rendering  great  service.  I  venture  to  think 
that  no  insuperable  difficulties  lie  in  the  way,  and  my  chief  objecti 
this  evening,  is  to  lay  before  you  the  detaOs  of  a  plan  for  estimating 
relative  values  of  *'  Superphosphates"  which  appears  to  be  fair  alike  to 
vendor  and  purchaser.  If  I  succeed  in  proving  to  you,  in  the  first  place, 
that  we  may  precisely  fix  the  relative  commercial  values  of  the  con- 
stituents of  a  ' '  Superphosphate ;"  and  secondly,  that  we  can  take  a  stand- 
ard to  which  reference  can  be  made,  it  will  be  easy  to  complete  the 
work  and  to  show  how  the  data  may  be  utilized. 

In  dealing  with  the  first  branch  of  this  question  it  is  well  to 
explain  at  the  outset  the  method  of  valuation  at  present  employed. 

A  certain  money  value  per  ton  is  assigned  to  each  important  con- 
stituent of  a  manure;  thus  Ammonia,  at  £95  per  ton;  Soluble  Phos- 
phate, £30;  Insoluble  Phosphate,  £11;  Alkaline  Salts,  £3;  Organio 
matter,  £1 ;  Gypsum,  £1 .  A  sample  is  analysed,  and  the  per  centage 
statement  is  held  to  indicate  the  composition  of  100  tons.  The  number 
of  tons  of  each  body  present  is  then  multiplied  by  its  price  per  ton, 
the  various  amounts  then  added  together,  and  the  estimated  value  of 
100  tons  obtained. 

Having  indicated  the  system  at  present  in  use,  we  now  have  to  fix 
the  relative  values  of  the  important  constituents  by  consulting  dealers 
in  the  several  raw  materials  as  to  their  cost;  and  manufacturers  of 
manure  as  to  the  expense  attending  the  necessary  treatment,  excluding 
charges  which  do  not  affect  the  relative  values.  I  have  to  acknow- 
ledge here  the  promptitude  and  courtesy  with  which  my  inquiries 
have  almost  invariably  been  met  by  many  merchants,  agents,  and 
manufacturers.  Without  giving  detcols  of  outlay,  with  wluch  I  have 
been  kindly  furnished  in  confidence  from  seversd  quarters,  I  may  now 
state  the  table  of  equivalent  numbers  that  I  have  been  thus  enabled  to 
constmct — and  these  represent  the  mean  of  the  several  values  at  the 
present  time.  We  may  eliminate  the  *'  organic  matter"  that  appears 
in  an  analysis  from  our  list,  since  I  give  the  equivalent  of  its  ''  latent 
ammonia ;"  and  *'  gypsum"  also,  because  the  equivalent  of  *^  biphos- 
phate"  includes  that  of  the  corresponding  sulphuric  acid  of  the 
*'  gypsum."  The  table  is  therefore  limited  to  the  following  six  bodies, 
and  these  are  referred  to  ammonia  as  unity. 

Anunonia  ready  formed,     ...      1*0 

Anunonia  latent, 2*2 

Biphosphate, 4*0 

Bone  Phosphate, 8*0 

Mineral  Phosphate, 13*0 

^Alkaline  Salts, 22*5 


*  The  valae  of ''  Alkaline  Salts'*  varies  chiefly  according  to  the  proportion  of  potaah 
salts  present  In  my  opinion  it  woald  be  unfair  to  the  manufacturer  to  assign  to  them, 
a  lower  relative  value  than  that  given  in  the  table. 
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This  table  somewhat  resembles  that  of  equivalents  of  the  elemestB 
used  in  chemiBtiy — that  is  to  say,  the  nnmbera  are  strictly  proportioBal 
to  one  another,  and  indicate  the  replacing  yalnes  of  the  different  bodies 
to  the  manufiu^torer. 

Hie  table  also  fidrly  represents  the  ayerage  relatiTe  Tahies  of 
the  sereral  sabstanoes  to  the  fiirmer.  Now,  though  the  «wr<y»  agri- 
cultaral  Talnes  are  not  sabject  to  flnctnation,  the  numbers  in  the  above 
table  require  slight  corrections  to  be  applied  to  them  from  time  to  time, 
owing  to  variations  in  the  ftfXs^fVtf  cost  of  materials.  Where  any  diange 
of  the  kind  is  necessary,  tilie  correction  should  be  applied  primr  to  the 
oommencement  of  each  season,  in  order  that  all  manures  s(&d  during  a 
particular  period  should  be  faurly  judged  in  the  same  way. 

We  have  therefore  substituted  for  money  values  a  series  of  pro- 
portional numbers  that  can  be  used  with  great  advantage,  and  have 
tiius  made  the  first  step  toward  the  solution  of  the  propoeed  problem. 
As  an  example  of  the  mode  of  using  the  figures,  I  may  give  the  following 
analysis  of  a  fiiir  mineral  superphosphate  oflEerod  for  sale  at  £6  per  ton. 
too  parts  contained:^ 

Water, 12-86 

^K)rganic  and  volatile  matter,  22*65 

Biphosphate, 16-99  -i-    4-0  -  424*2 

Neutral  phosphate  (mineral)  12-25  ^  18*0  •*    94-2 
Alkaline  salts,     ....       1-50 -f- 22*5  »s      6*6 
Sulphate  of  lime,  ....     29*06 
Sand,  ^ 4-70 

100-00 
•Ammonia,       -40  -{-    1*0  •>    40*0 

565*0 

In  the  above  analysu,  not  made  by  me,  the  Ammonia  is  not  stated 
to  be  ready  formed,  nor  is  it  shown  to  be  ••  latent."  Under  theee  cir- 
cumstanoes,  I  consider  it  foir  to  the  manufacturers  to  assume  that  it 
IS  immediately  available,  thoagh  it  is  highly  improbable  that  all  the 
mtrogen  exists  in  the  manure  as  ammonia.  The  percentages  of  the 
four  valuable  constituents  have  been  divided  by  the  corresponding 
equivalent  numbers,  and  in  the  products  the  decimal  points  shifted  two 
places  to  the  nght,  in  order  to  get  convenient  terms.  The  nnmbera 
Jh J  TL  n"  rt?  f^^^^  together,  and  the  product  I  call  565  degiees  on 
n^fnSlin  f^l  '^^''^.'^^tive  value.  Instead  of  shifting  the  decimal 
^i^SS  f>f.  P'^'JSts,  we  may  obvioudy  do  away  with  the  decimal 

Knt^aSte  iTlt?^ 

made  by  diflfCT^^eh'^^^*^*^^^'®®^^"™®"^^^^''^® 
manufactureiB'  namM^^'**^^'     "^^  samples  are  numbered,   and  the 
price  to  the  farmer  is  ^*^  Wfessed,  for  obvious  reasons.     The  ogmM 
marked  on  the  plan  ju|t^^  ^  ®^^  ^^^^>  and  the  degree  of  the  nuuiure 
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Hjemng  pointed  ont  the  maimer  in  which  the  table  of  equivalents 
can  be  used  for  the  purpose  of  obtaining  an  accurate  expression  for  the 
relative  total  values,  we  may  discuss  the  data,  and  endeavour  to  deduce 
standards  for  the  two  classes  of  Superphospluites. 

Mineral  Superphosphates.  With  the  exception  of  Nos.  1  and  2  all 
those  manures  whose  analyses  are  given,  were  sold  at  £6  10«.  per  ton 
to  the  farmer.  By  adding  in  each  case  one-thirteenth  to  the  number 
found  for  Nos.  1  and  2  on  the  Royal  Dublin  Society's  Scale,  we 
can  consider  them  as  if  sold  for  £6  10«.  per  ton  each — and  therefore 
compare  their  numbers  with  those  given  for  the  remaining  samples. 

In  the  following  table  these  oorrections  have  been  made. 


Number. 

Sold  to  farmer. 

Degree 

on  B.  D.  S.  acek. 

1.      . 

£6  10«. 

612-, 

2.      . 

6  108. 

•  > 

644'. 

3.      . 

6  10*. 

630-. 

4.      . 

6  lOa. 

615^ 

6.      . 

6  lOs. 

520'. 

6.      . 

6  10«. 

509'. 

Dismissing 

Nos.  5  and  6  as  being  of  ini 

erior  qi 

aality,  we  hav 

of  these  Superphosphates,  made  by  different  manu&cturers,  sold  at  the 
same  price,  and  approaching  closely  to  each  other  in  the  number  of 
degrees  reached  on  the  Eoyal  Dublin  Society  scale.  They  are  un- 
doubtedly useful  fertilizers,  and  their  mean  number  agrees  with  the 
mean  afforded  by  my  own  analyses  of  corresponding  samples.  We  are 
therefore  in  a  position  to  fix  our  standard  of  value  for  a  mineral  Super- 
phosphate as  follows: — Samples  marking  620''  on  the  Royal  Bublm 
Society  scale  above  described^  should  not  cost  the  farmer  more  than  £6  10«. 
per  ton. 

From  the  foregoing  we  at  once  deduce  the  simple  and  convenient 
statement,  that  a  manure  marking  600^  B.  D.  S.  degrees  is  wortii  just 
six  guineas  per  ton. 

A  single  example  of  the  use  that  I  make  of  this  ''  Royal  Dublin 
Society  Standard  Mineral  Superphosphate"  will  suffice.  liet  us  sup- 
pose that  a  farmer  purchases  a  sample  of  Mineral  Superphosphate  at 
£6  lOs.  per  ton,  and  that  on  the  discussion  of  its  analysis  it  affords  the 
same  number  as  l^o.  6,  namely,  509^  on  the  £.  D.  S.  scale,  we  at  once 
report  the  manure  to  be  value  for  only  £5  6s.  Sd. 

The  money  value  obtained  on  the  old  plan  and  actually  attached  to 
No.  6  by  the  analyst  was  £6  7s.  per  ton.  The  latter  estimation  would, 
therefore,  indicate  to  the  purchaser  at  £6  10«.  that  he  obtained  fair 
value  for  his  money,  though  really  paying  about  £1  per  ton  too  much. 
My  system  at  once  detects  and  measures  this  serious  reduction 
in  value. 

Bone  Superphosphates. — In  these  cases  the  equivalent  number  **  8" 
of  a  Bone  Phosphate  (see  table)  has  been  used  for  dividing  the  Insoluble 
Phosphate;  the  number  *'  13"  being  used  for  the  same  purpose  in  dis- 
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CTLssbg  the  analyses  of  the  Mineral  Superphosphates.  The  superiority 
of  undissolved  Bone  Phosphate  over  the  Mineral  Phosphate  in  the  same 
condition  being  thus  fidly  and  fairly  recognised,  tiie  degrees  on  the 
B.  D.  S.  scale  afforded  by  the  Bone  Manure  of  course  have  the  same 
meaning  as  when  deduced  from  the  analysis  of  a  Mineral  Superphos- 
phate. Our  standard  Mineral  Superphosphate,  therefore,  measures  the 
value  of  a  Bone  Manure.  If,  then,  the  former  is  only  value  for  £6  10«. 
per  ton,  when  it  marks  620  degrees  on  the  B.  D.  S.  scale,  the  Bone 
Manure  is  only  value  for  £S  per  ton  when  it  reaches  763  degrees  on 
the  same  scale. 

Having  deduced  our  standard  fix>m  the  previous  inquiry,  we  may 
now  ascertain  how  far  the  result  is  confirmed  on  the  discussion  of  the 
above  given  analyses  of  Bone  Superphosphates. 

We  first  have  to  raise  the  equivalent  of  No.  10  from  573  degrees  to 
6Y9,  being  in  the  ratio  of  £6  15«.  to  £8,  and  then  tabulate  the  numbers 
as  before,  thus: — 


Number. 

Sold  to  Farmer. 

Degree  on  R.  D.  8.  icale. 

7,    .    . 

..£80 

0   ; 

.     .     .     883». 

8,     .     . 

.     .        do. 

.     .     .     637**. 

9,     .     . 

.     .        do. 

.     .     .     600*. 

10,     .     . 

.     .        do. 

.     .    .     679*. 

11,     .    . 

.    .        do. 

.     .     .    655*. 

12,     .     . 

.    .        do. 

.     .     .     S\V. 

Nos.  7  and  12  are  derived  from  vendor's  analyses,  the  rest  from 
those  of  purchasers.  No.  8  is  so  obviously  a  very  inferior  manure  that 
we  may  dismiss  it  from  consideration.  Then,  taking  the  average  of  the 
remaining  five  samples  we  get  as  the  mean  result  on  the  B  D.  S. 
scale  745  degrees.  We  are  therefore  fully  justified  in  adopting  as  a 
fair  standard  that  which  we  have  deduced  from  other  considerations, 
namely,  763  decrees  on  the  Royal  Dublin  Society  scale  for  a  sample  of 
Bone  Superphosphate  costing  the  farmer  not  more  than  £8  per  ton. 

Having,  I  hope,  shown  that  the  existing  system  of  valuation  of 
Superphosphates  may  be  replaced  with  advantage  by  another  capable 
of  yielding  results  of  higher  accuracy  and  practical  value,  and  having 
fixed  certain  standards,  by  reference  to  which  these  artificial  manures 
can  be  adjudicated  upon  with  fairness  alike  to  the  vendor  and  the 
farmer;  I  ought  to  give  notice  that  all  Superphosphates  sent  to  the 
Boyal  Dublin  Society  for  analysis  must  now  be  valued  on  the  ^bove 
plan. 

In  concluding  this  Paper  I  may  venture  to  express  the  opinion  that 
much  public  advantage  would  accrue  if  the  Boyal  Dublin  Society 
offered  some  inducement  to  dealers  in  Superphosphates  to  compete,  on 
the  understanding  that  the  best  sample  offered  at  a  given  price  to  the 
farmer,  should  be  used  as  the  standard  for  reference  during  the  season 
immediately  following  the  competition.  However,  until  some  such 
plan  is  adopted,  I  venture  to  think  we  may  fairly  rest  content  with  the 
standards  I  have  now  endeavoured  to  fix. 
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Ttboits.    Br  Edwabb  T.  HAXDiuir,  F.  B.  Q.  8.  L,  Aa^f^f^f^ 
Boyal  OoUege  of  Science,  DoUin;  of  the  Oeological  Survey  of 
Ireland. 

[Bead  Honday,  NoTember  18, 1872.] 

Ih  the  County  Tyrone,  there  are  two  small  coal-fields,  the  larger 
of  which  possesses  some  interest,  from  a  commercial,  as  well  as  firam 
a  geological  point  of  Tiew. 

'  Of  this  coal-field,  records  are  in  existence  which  relate  to  woik- 
ings  carried  on  about  a  hundred  years  ago,  while  tradition  carries  us 
back  to  a  much  earlier  period  of  mining  enterprise  there ;  but  for  at 
least  a  century,  the  coal  has  been  continuously  wrought,  innumerable 
pits  having  been  opened  and  a  large  quantity  of  fuelremored,  without, 
however,  benefiting  to  any  appreciable  extent  any  person  conoemed, 
save  perhaps  the  owners  of  the  royalties. 

As  the  coal-field^  although  small  in  superficial  extent,  oontaina  a 
great  number  of  workable,  and  some  valuable  seams  at  a  compara- 
tively trifling  depth,  and  many  of  them  capable  of  being  worked 
together  by  one  tSiaft,  while  the  total  amount  of  available  coal  exceeds 
that  in  any  other  Irish  field,  except  that  of  Leinster,  it  may  be  worth 
inquiring  into  the  reasons  which  have  hitherto  prevented  the  workings 
being  remunerative,  although  high  prices  are  roadily  obtainable ;  fad 
of  all  kinds  being  exceedingly  dear  on  account  of  the  rates  charged 
for  the  carriage  of  coal  inland  from  seaports,  and  an  additional  demand 
existing  in  consequence  of  numerous  mills  and  fiEustories  being  in 
operation  all  through  the  district. 

It  is  not  intended — ^nor  indeed  is  it  necessary — in  this  paper  to 
enter  at  any  length  into  geological  details  of  the  coal-field.*  Bat  I 
shall  give  a  short  description  of  its  resources,  such  as  the  remarks 
I  am  about  to  make  on  the  manner  of  working  require. 

The  coal-bearing  country — uncovered  by  other  strata — extends  from 
near  Dungannon  to  beyond  Coalisland  in  a  north-easterly  direction, 
and  is  aboat  Sf  miles  long.  The  greatest  breadth  is  24  miles,  firom  a 
large  boundary  fault  on  the  west  to  the  edge  of  the  New  Bed  Sand- 
stone formation  on  the  east.  As  the  shape  of  the  exposed  coal> 
measures  forms  a  triangle,  the  area  is  about  4|  square  miles,  or  3000 
acres,  but  they  continue  under  the  Triassic  beds  for  an  unknown 
distance,  and  have  been  worked  beneath  them  in  several  places :  as  yet 
however  to  a  very  trifling  degree. 

The  lowest  seams  of  coal  are  found  within  a  mile  and  a  half  north 


*  The  geology  of  this  coal-iield  has  been  already  descrtbedf  more  or  lets  folly,  bj 
Mveral  obnervera ;  Sir  Richard  Griffith's  valuable  report — "  Qeologieal  and  Mining 
Survey  of  Tyrone  and  Antrim" — is  so  well  known  as  hardly  to  need  a  reference  here; 
while  in  6eh.  PortUick's  **  Geological  Report,"  &c. ;  and  Sir  R.  Kane's  <*  Industrial 
Resources  of  Ireland/'  much  information  on  this  subject  is  to  be  obtained. 
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of  Dungaimon.*  First  comes  the  "  Monkey"  or  *'  Lower  coaL"  It  is 
about  two  feet  thick,  and  has  been  worked  profitably  at  the  outcrop. 
None  of  it  is  to  be  seen  now,  but  the  miners  report  well  of  it.  Over 
this  are  from  ten  to  thirty  yards  of  strata,  and  then,  the  ''  Drumglass" 
or  '*  Main  coal."  This  is  a  very  good  seam.  Its  average  thickness  is 
five  feet,  although  it  has  sometimes  reached  eleven  feet.  It  contains 
a  band  of  shale  or  ''  clearing,"  of  variable  dimensions,  usually  increas- 
ing, with  the  thickness  of  the  seam,  from  one  to  six  feet,  and  dividing 
the  coal  into  the  ''  top"  and  ''  bottom"  coals.  The  former  is  a  very  good 
pure  coal,  comes  out  in  large  blocks,  and  is  better  than  Scotch,  but 
inferior  to  the  best  English  coaL  It  contains  iron  pyrites  or ''  sulphur,^' 
but  bums  slowly  and  gives  out  a  great  heat,  producing  a  reddish  ash, 
but  not  in  large  quantity.  It  answers  well  for  domestic  purposes. 
The  bottom  coal  is  rather  slaty  and  contains  much  ash.  Bo&  mixed 
answer  admirably  for  steam  coaL  This  is  a  free  burning  coaL  The 
alack  cakes  well.  At  present  the  prices  at  bank  are  25«.  per  ton  for 
picked  coal,  18«.  for  second  quality,  and  16«.  for  slack. 

About  forty  years  ago  an  extensive  working  was  made  on  this 
coal  towards  the  centre  of  the  line  of  crop,  where  the  quality  is  said 
to  be  best.     The  seam  here  was  4  feet  10|  inches,  viz. : — 

Ft.  In. 
Top  coal    .    .     \  \^ 
"Clearing,"   .     1     0 
Bottom  coal,   .20 


4  10^ 

A  pit  120  yards  was  put  down,  and  a  considerable  amount  of  coal 
removed.  However,  a  series  of  accidents,  combined  with  negligence 
on  the  part  of  the  miners,  led  to  its  being  drowned  out ;  and  no  attempt 
has  since  been  made  on  that  part  of  the  ''Main  coal."  A  lai^ 
quantity  stiU  remains  and  would  probably  repay  a  well-managed  enter- 
prise. There  are  now  but  one  or  two  small  pits  on  this  seam,  and  so 
small  and  in  such  positions  as  to  be  of  little  value.f 

Nearly  two  miles  of  almost  unproved  ground  lie  between  this  out- 
crop and  that  of  the  next  workable  seam.  This  is  a  very  valuable 
one.  It  is  called  the  Creenagh  coal,  and  is  four  feet  six  inches  thick, 
including  about  twelve  or  fourteen  inches  of  Cannel  in  the  centre. 
This  has  been  proved  in  various  gas  works  to  be  equal  to  Lesmahagow, 
and  much  superior  to  Wigan,  CanneL}     It  now  brings  at  bank  from 

*  Their  ootcrops  can  be  traced  from  the  boandaiy  faolt  to  the  New  Red  Sandstone, 

a  distance  of  two  and  a  half  miles. 

t  The  position,  and  extent  to  the  dip — so  far  as  can  be  yet  made  out — of  the  '*  Main** 

aod  *'  Monkey"  coals  is  shown  in  the  acooropanyiqg  sections. 

From  the  pit  Just  referred  to  more  than  190,000  tons  were  «o/if  in  ten  yearsi 

130  yards  of  strata  have  been  '*  prored**  over  the  **  main  coal." 

X  According  to  a  report  by  Dr.  Wallace,  F.  R.  S.  E.,  &c.,  Gas  Examiner  to  the 

City  of  Glasgow,  one  ton  of  the  Creenagh  coal  yields  1 1 ,600  to  12,000  cubic  feet  of  gas, 

with  an  illuminating  power  of  34  standard  sperm  candles. 
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45«.  to  50«.  per  ton !  the  soft  top  and  bottom  coals,  picked  26<.,  and 
slack  18«^  while  a  kind  of  bituminous  shale  called  **  cracker/'  which 
lies  between  the  Cannel  and  soft  coals,  helps  in  the  engine  firing ;  the 
cost  of  raising  a  ton  of  this  seam  is  about  7«.  ^d. ;  that  is,  for  each 
ton  of  Cannel  about  27«.  There  is  only  one  colliery  now  working  here, 
and  it  is  situated  near  the  outcrop.  It  appears  to  be  fairly  successful, 
so  far.  This  seam  has  as  yet  been  very  little  meddled  with.  The  dip 
is  towards  the  east  under  the  Triassic  rocks.  There  can  be  little 
doubt  of  the  success  of  a  deep  pit  sunk  through  those  beds,  and  I  be- 
lieve that  this  coal,  if  not  others,  would  be  found  at  a  workable  depth 
even  under  the  Tertiary  clays  still  further  to  the  eastward. 

The  Creenagh  coal  crops  out  across  the  Torrent  Biver,  nearly  a 
mOe  so^ith  of  Coalisland.  If  we  follow  the  course  of  the  river  up- 
wards for  a  little  distance  from  this  outcrop,  and  then  strike  over  the 
country  for  a  mile  and  a  half,  and  through  the  village,  we  shall  in  that 
short  distance  traverse  the  edges  of  no  fewer  than  eight  coals,  of  a  yard 
and  upwards  in  thickness.*  In  that  number  there  are  four  '*  yard" 
coals ;  two  '^  5-feet,''  a  '^  6-foot"  with  twenty  inches  of  Cannel,  and  a 
"  9-foot;"  while  interspersed  amongst  these  are  several  small  *'  Monkey 
coals"  varying  from  ten  inches  to  two  feet  thick,  some  of  which  have 
been  worked,  and  found  to  be  of  good  quality.  All  these  seams  lie  in 
about  200  yards  of  strata;  and  it  has  been  remarked  by  Sir  Richard 
Griffith,  Sir  Robert  Kane,  and  other  authorities,  that  it  is  a  rare,  if  not 
uuknown  circumstance,  to  find  such  a  thickness  of  coal  in  such  a 
trifling  depth.  These  coals  are  all  solid,  with  the  exception  of  a  few 
inches  of ''  clunch"  in  some  of  them.  They  are  often  slaty,  and  on  an 
average  are  hardly  equal  to  the  ''  Drumglass"  coal,  although  some  of 
them  are  better.  Nearly  all  contain  more  or  less  sulphur.  The 
measures  here  are  much  softer  than  those  already  spoken  of;  and  in 
the  upper  beds,  shales,  fireclays,  and  slate,  predominate. 

There  are  ten  known  workable  coals  in  the  DuDgannon  coal-field, 
counting  none  worth  notice  that  are  less  than  three  feet  thick.  They 
are  ususJly  called  after  the  townlands  in  which  they  were  first  wrought. 
Here  is  a  list  of  them  in  descending  orderf  : — 

'  Annagher  coal,     ,     .    9ft 

Strata,  13  to  18  yds. 
Bone  coal,  ....     3ft. 

Strata,  9  to  13  yds. 
Shining  seam,.     .    .    2ft.  lOin.  to  Sft. 

Strata  24  to  26  yds. 
Brackaville  coal,  .     .     5ft. 

Strata,  16  to  32  yds. 


Coalisland, 

or 
Upper-series. 


*  In  the  entire  coal-field  ngkttetk  dUUnd  teomt  ha^e  been  wrought  on,  at  one  tioie 
and  another,  oompriaing  coals  of  from  ten  inches  to  nine  feet  in  thickness  ;  bat  in  this 
Paper  only  those  of  a  yard  and  opward)  will  be  considered  as  of  economic  ralae. 

t  See  Section  No.  1. 
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GK>rtnaBkea  coal,  .     .     6ft. 

With  twenty  inches  Cannel.* 

Strata,  25  to  35  yds. 
Beltiboy  coal, .     .     .     3ft.  to  3ft.  6in. 

Strata  (with  4  coals), 
40  to  60  yds. 
Derry  coal,      .     .     •     dft.  to  5ft. 

Strata  (with  2  coals), 
60  yds. 
Yard  coal,  ....     2ft.  lOin.  to  dft. 

Strata,  80  yds.  proved 

(with  2  small  coals). 

Unknown  ground. 
Strata,  30  yds. 
Creenagh  coal,     .     .     4ft.  6iQ. 
Unknown  ground. 


Coalisland, 
or 
Upper-series. 


Helative  position 
uncertain. 


i^hmrndoo-        i       Strata,  130  yds. 

xmimgiass,       ^  ^^  ^^^^  4ft.  lOin.  to  lift 

Lowe^series.      j     _Steita,  10to30yds. 


Monkey  coal,  . 


1ft.  lOin.  to  2ft. 


These  are  all  bitnminons  or  flaming  coals.  They  have  been  wrought 
along  the  outcrop  in  a  vast  number  of  shallow  pits,  which  have  rarely 
exceeded  thirty  yards  in  depth.  About  a  dozen  have  reached  sixty 
or  seventy  yards,  and  five  have  actually  exceeded  100. 

The  quantity  of  coal  removed  up  to  this  has  not  been  large  when 
compared  with  the  whole  amount,-  and  a  considerable  deposit  still 
awaits  the  enterprising  miner  ^but  it  has  been  taken  away  to  a  suffi- 
cient depth  to  satisfy  local  tastes.  At  Coalisland  alone  about  one 
million  tons  have  been  taken  out  or  spoiled,  and,  on  a  moderate  estimate, 
there  are  at  least  twelve  millions  untouched,  without  taking  into  con- 
sideration the  small  coals  under  a  yard  in  thickness ;  or  the  Creenagh 
seam  which  has  as  yet  been  wrought  only  in  one  small  comer  of  its 
outcrop,  and  is  entirely  unproved  elsewhere.  It  may  be,  and  probably 
is,  of  some  extent. 

Of  the  Drumglass  coal,  lying  near  Dungannon,  about  one  and  a 
half  million  tons  have  been  removed,  and  perhaps  four  and  a  half  mil- 
lions lie  in  that  part  of  which  anything  is  known.  However,  there  is 
a  wide  strip  of  country  between  the  latter  and  the  first  coal  of  the  Coal- 
island series,  of  which  nothing  whatever  is  recorded,  and  which  can 
hardly  be  said  to  have  been  explored  at  all.  This  debateable  land  com- 
prises an  area  of  nearly  1 500  acres,  and  there  is  no  reason  why  it  might 
not  contain  productive  seams  of  coal.     Indeed,  a  few  thin  seams  have 


*  From  spedmena  picked  up  at  the  old  workingB  this  appears  to  have  been  a  fine 
Cannel.  It  was  got  oat  in  such  large  blocks  that  the  ordinary  barrels  would  not  con* 
tain  them.    They  were,  therefore,  slung  up  in  ropes. 
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been  discoveFed  close  to  the  surface  in  the  course  of  some  imperfect  and 
timorous  trials,  but  nothing  like  a  fair  examination  has  ever  been 
made,  and  the  existence,  everywhere,  of  a  thick  coating  of  drift,  pre- 
vents the  possibility  of  making  out  anything  about  it  without  having 
recourse  to  a  good  deep  borehole. 

In  the  above  estimate,  only  the  amount  of  coal  lying  in  the  un- 
covered coal-measures  have  been  considered.  This  area  is  about  3000 
acres,  and  the  quantity  of  coal  untouched  there,  about  sixteen  millions 
of  tons.  But  under  the  New  Red  strata  it  is  possible  that  the  coals  lie 
within  a  workable  depth  over  an  area  of,  at  least,  2500  acres,  which 
would  give  nearly  sixteen  millions  more.*  So  that  the  whole  available 
'  resources  of  this  district  may  be  put  down  as  at  least  thirty  millions. 
Professor  Hull  estimates  the  available  tonnage  at  thirty-two  millions.f 
It  appears,  therefore,  that  the  Dungannon  coal-field  is  second  in  re- 
sources amongst  Irish  ones.}  This  is  very  remarkable  when  the  small 
comparative  area  of  it  is  remembered. 

In  the  section  (No.  2),  I  have  endeavoured  to  show  the  general 
sequence  of  the  coal  seams  from  end  to  end  of  the  field ;  to  show  the 
relative  extent  of  proved  and  unproved  ground,  and  to  compare  the 
depth  to  which  the  coal  has  been  worked  with  the  ground  which  is  yet 
untouched.  The  diagonally-lined  band  represents  the  depths  to  which  the 
workings  have  been  carried,  that  is,  on  an  average  about  200  feet,  and 
indeed  seldom  so  much.  It  will  be  seen  that  about  400  feet  more 
would  pierce  through  all  the  ooals  of  the  upper  series  where  they  come 
together  towards  the  north-east,  and  that  further  back  towards  the 
outcrop  pits  of  moderate  depth  would  oommand  two  or  three  good  coals 
to  a  fair  extent. 

Those  parts  of  the  section  shaded,  and  with  black  lines  repre- 
senting the  coals,  are  the  portions  in  which  the  respective  coals 
have  been  proved,  either  directly  or  indirectly,  to  exist,  but  in  which 
no  workings  have  yet  been  made.  The  comparison  between  the  portion 
wrought  out  and  that  remaining  is  instructive.  The  coals  shown  are 
the  same  as  those  in  section  No.  I,  with  the  exception  of  the  Creenagh 
coal,  which  is  not  cut  across  by  the  line  of  sectiou. 

The  unshaded  portion  shows  the  unproved  ground  already  re- 
ferred to,  and  which  constitutes  a  very  considerable  moiety  of  the 
coal-field.  It  is,  in  fact,  nearly  as  long  as  that  which  contains  the 
eight  coals  of  the  upper  series,  and,  for  aught  that  is  known,  might 
contain  as  many,  or  perhaps  the  same  ones  repeated.  The  few  tnals 
that  were  made  here  merely  proved  the  ground  to  be  coal-measures  with 
coal-beds^  and  were  too  imperfect  to  show  whether  the  latter  are  new^ 
or  some  of  those  already  known.  One  or  tw3  proper  trials  might  show 
the  resources  of  the  coal-field  to  be  much  greater  than  is  as  yet  supposed. 

*  Or  if  we  cared  to  go  down  so  far  aa  English  miners,  protMbly  a  much  laig!sr 
quantity. 

t  Report  of  Royal  Coal  Commission  (1871),  Vol.  i.,  p.  7d. 
X  See  Estimates  of  Irish  Coal  Fields,  loc,  cit. 


Mr.  HalRDMan  on  the  present  state  of  Coal  Mining.       371 

There  is  a  most  extraordinary  apathy,  however,  existing  in  Ireland 
:6rith  regard  to  such  matters,  or  rather,  a  dislike  to  look  for  coal  in  the 
right  place,  coupled  with  an  astonishing  eagerness  to  make  searches  in 
impossihle  localities. 

From  some  remarks  dropped  lately  in  the  Board-room  of  the  North 
Dublin  Union  on  the  subject  of  the  Dungannon  coal,  it  would  appear 
that  there  is  an  idea  floating  abroad  that  Irish  coals  are  never  thick 
enough  to  be  worked  profitably ;  but  this  is  quite  erroneous  with  regard 
to  aU,  and  especially  so  respecting  the  Dungannon  coal-field,  possessing, 
as  it  does,  ten  coals,  many  of  which  are  much  thicker  than  seams  often 
worked  with  advantage  at  a  great  depth  in  England. 

Some  four  miles  north  of  Coalisland  is  a  small  strip  of  coal  mea- 
sures, in  which  three  coals  have  been  proved.  Two  of  these  are  very 
good,  one  being  nine  and  the  other  three  feet  thick.  These  having 
been  much  wrought  on,  and  the  exposed  coal  measures  being  but  of 
trifling  dimensions — (about,  perhaps,  two  hundred  and  fifty  acres), — 
a  very  limited  supply  can  be  reckoned  on  from  this — the  Annaghone^ 
coal-field.  The  coal-beds,  no  doubt,  here  also  extend  under  the  New 
Red  Sandstone,  which  is  seen  on  the  south  and  east,  and  the  Permian  on 
the  north-east ;  but  until  they  shall  be  proved  no  opinion  can  be  given 
as  to  their  value."*^ 

It  is  remarkable  that  the  coal  of  the  Dungannon  district  is  charac- 
terized by  an  almost  entire  absence  of  fire-damp,  or,  as  it  is  locally 
called,  "  fire."  It  has  been  only  known  to  occur  in  two  pits,  one  of 
which  was  very  shallow,  and  the  other,  although  the  deepest  in  the 
field,  was  only  thirty  yards  in  coal-measures.  The  presence  of  the  gas 
was  marked  in  one  instance  by  a  fatal  accident,  and  in  other  cases  by 
burnings,  more  or  less  severe.  Perhaps  the  numerous  faults  which  cut 
through  the  strata  permit  of  its  escape,  and  give  a  kind  of  natural  ven- 
tilation ;  but  at  any  rate  the  miners  have  the  great  advantage  of  being 
able  to  work  with  a  naked  light,  and  of  knowing  little  or  no  risk. 
Choke-damp  is  abundant,  but  as  all  the  pits  are  very  small  it  is  easy 
to  procure  good  ventilation.  In  the  Annaghone  co^-field  fire-damp 
was  very  troublesome,  and  it  was  necessary  to  use  safety  lamps. 

Water,  although  abundant,  is  not  unusually  so,  and,  with  proper 
machinery,  could  be  easily  mastered.  The  chief  annoyances  to  be  met 
with  are  faults,  which  in  some  parts  are  very  numerous ;  and  among 
the  upper  measures  a  dominance  of  soft  strata,  which  renders  timbering 


*  This  field  has  been  antoached  for  many  yean ;  at  present  a  trifling  attempt  is 
hting  made  to  re-open  it ;  but  from  its  position  of  little  value. 
The  section  proved  in  Annaghone  is  as  follows : — 

Strata,  67  yds. 
Main  coal,  6ft.  to  9ft. 

Strata,  25  yds. 
Shining  seam,  2ft.  to  3ft. 

Strata,  12  to  25  yds. 
Coal,  1ft 
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difficult  and  expensive.  However,  by  a  judicious  choice  of  the  ground, 
the  former  could  in  a  great  many  cases  be  avoided,  and  the  latta 
embarrassment  is  not  so  unknown  as  to  be  necessarily  alarming  to  the 
practical  miner. 

The  total  cost  of  working  the  coal  here  is  sometimes  rather  high  ; 
but  then  the  prices  obtained  are  proportionally  large.  The  former 
varies  from  4$.  Sd.  (in  small  pits)  to  6«.  6d,f  or  even  7s.  6d.  per  ton  in 
some  cases.  This,  I  think,  includes  every  thing,  both  expenses  at 
bank  and  below,  as  well  as  Boyalties.  At  CoaUsland,  where  the  coals 
are  solid,  the  expense,  per  ton,  ought  to  be  less  than  at  Drumglaas, 
where  a  thick  clearing  has  to  be  got  rid  of;  yet  the  difference  of  strata, 
and,  therefore,  in  the  cost  of  timbering,  probably  balances  this. 

Further  on  I  shall  give  such  a  detailed  list  of  working  prices  as  I 
have  been  able  to  obtain. 

The  price  of  coals  last  May  ranged  from  8«.  to  15«.  at  the  pit's 
mouth;  and  a  very  ordinary  coal,  if  it  were  just  removed  fix)m  slack, 
brought  Hi.  or  12«.  At  these  rates  there  was  an  unfailing  demand, 
and  a  very  much  greater  quantity  than  was  turned  out  could  be  readily 
disposed  of.  Even  here  a  fair  profit  could  be  made ;  but  on  the  Cree- 
nagh  coal  the  gains  were  much  greater.  The  cannel  selling  at  from 
35«.  to  40«.,  and  the  soft  coal  at  12«.  made  a  total  of  about  20«.  per  ton, 
and  the  working  expenses  were  6«.  6d, 

Now,  although  the  cost  of  working  has  hardly  at  all  increased — ^for 
there  were  no  strikes  of  any  consequence — prices  have  risen  enor- 
mously :  for  round  coal  20«.  to  26«.  is  demanded,  and  for  slack  from 
155.  to  18«.,*  so  that  the  cost  of  this  coal  in  Dublin  would  be  about  S2s. 
equal  to  that  of  the  best  English  coal  delivered  !  This  fact  illustrates 
one  of  the  causes  of  the  stagnation  of  affairs  in  Tyrone.  It  is  sought 
to  make  up  for  backwardness  in  exploration,  and  want  pf  energy,  by 
asking  an  absurdly  high  price  for  the  little  coal  that  is  got  out ;  the 
consequence  being  that  outside  a  circle  of  a  couple  of  mUes  from  the 
pit  no  one  will  have  anything  to  do  with  the  coal.f  Surely  with  labour 
so  much  cheaper  in  Ireland  we  should  afford  to  give  a  not  superior 
commodity  at  an  equal  if  not  a  smaller  first  cost 

The  coal-field  is  extremely  well  situated  as  a  centre  of  supply.  It 
is  within  a  reasonable  distance  of  Dungannon,  Coolcstown,  and  other 
flourishing  manufacturing  towns.  An  exceUent  canal  connects  Coal 
Island  with  Lough  Neagh,  and  cheap  conveyance  is  thus  provided  to 
Portadown,  Antrim,  Lurgan,  and  thence  by  rail  to  Belfast  and  the 
northern  parts  of  Antrim.  Besides,  there  are  many  mills  and  manufac- 
tories of  various  kinds  scattered  about  the  country  within  easy  reach — 
while  many  others  might  be  created,  as  it  were,  by  an  increase  in  the 
facilities  for  obtaining  fuel — so  that  the  sale  of  all  the  coal  that  could 


*  Aa  before  mentioned,  the  Cannel  now  fetches  45«.  to  50«. 
'  t  The  largest  out- pat  from  any  one  pit,  of  late  yean,  has  been  from  100  to  120 
tons  per  week ;  and  this  only  continued  for  a  very  limited  period. 
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possibly  be  raised  is  ensured,  if  sold  at  prices  which  would  secure  to 
the  adventurer  even  more  than  a  fair  profit** 

When,  with  all  these  advantages  of  a  large  number  of  thick  and 
good  seams  at  a  small  depth ;  easy  rates  for  raising  them  compared  with 
the  large  prices  obtainable ;  no  fire  damp  to  contend  against ;  a  first-rate 
market,  and  a  native  mining  population  ;  we  see  company  after  company 
breaking  up  in  disgust,  and  the  workings  of  private  individuals  becom- 
ing fewer  every  year,  I  think  it  will  be  agreed  that  there  must  be 
something  radically  wrong  elsewhere  than  in  the  coalfield  itselfl  I 
hope  to  be  able  to  show  that  it  lies  altogether  in  the  manner  of  work- 
ing the  pits  here.  A/^d  that  if  this  valuable  source  of  fuel  were  only 
properly  managed,  a*  .d  wrought  as  it  is  deemed  profitable  to  work  even 
thin  poor  coals  in  other  countries,  the  result  would  be  very  different. 

At  present  Coalisland,  instead  of  being  a  thriving  town,  full  of 
life  and  industry,  with  such  manufactures  as  the  preseuce  of  a  coal- 
field might  naturally  create,  is  a  wretched  tumble-down  -  village,  in 
which  nothing  seems  to  go  on  welL  It  contains  three  or  four  mills 
and  tile  works,  and  the  ruins  of  several  others,  which  serve  for  attesta- 
tions of  former  mismanagement. 

The  style  of  mining  is  both  antique  and  timid.  When  I  first  visited 
this  district  there -was  but  one  steam-engine  working  in  it;  but  then 
there  were  only  four  pits  open.  Since  then  three  other  pits,  on  two  of 
which  engines  are  at  work.  Of  all  these,  two  are  only  12  or  14 
yards  deep,  and  are  worked  by  **  Rolls,"  or  winches;  one  is  40  yards, 
and  is  supplied  with  a  horse- whim ;  and  three,  respectively  60,  70, 
and  90  yaids,  possess  engines. 

The 'great  and  crying  defect  here  is  the  system  of  sinking  shallow 
shafts.  There  is  no  faith  in  the  persistence  of  the  coal  seam,  and  there 
is  a  great  dislike  to  sink  a  large  sum  of  money  at  once  on  the  chance  of 
hitting  on  a  good  mine.  The  ground  is  therefore  felt  inch  by  inch 
downwards  from  the  outcrop;  but  this  caution  does  not  altogether 
answer  its  purpose,  the  result  often  being  that  a  considerable  sum  of 
money  is  expended  uselessly,  or,  in  fact,  absolutely  thrown  away  in  this 
mistaken  endeavour  to  save  at  the  outset. 

The  plan  adopted  in  laying  out  a  pit  is  in  most  cases  this.  The 
locality  is  always  selected  so  as  to  be  at  a  very  little  distance  from 
some  old  workings,  in  order  that  there  may  be  no  mistake  ;  and  a  shal- 
low pit  is  put  down,  say  20  yards.  The  winding  and  drawing  appa- 
ratus for  this  consists  of  a  hand-roll  and  buckets,  which  are  wound  by 
two  men.  As  this  pit  commands  a  very  short  length  of  upsett,  and  the 
machinery  would  be  unable  to  cope  with  the  dlBproportionately  large 
quantity  of  water  which  is  always  to  be  found  near  the  outcrop  of 
strata,  if  a  long  level  were  driven,  the  mine  is  soon  wrought  out. 
Another,  and  a  deeper  shaft,  is  then  sunk  to  the  dip.    This  may  reach 


*    The  chief  supply  of  ftiel  even  for  Coalisland  itself  is  imported,  for  the  quantity  at 
present  derived  from  Uie  native  worliings  is  too  insignificant  to  malce  itself  felt. 
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a  depth  of  40  yards,  and  is  most  likely  unwatered  by  a  hone- whim. 
It  has  hardly  a  longer  term  of  existence  than  the  other,  and,  on  its  con- 
clusion, a  third  is  begun  still  further  to  the  dip,  to  the  depth  of  60 
yards.  Perhaps  a  small  engine  is  set  up  here,  but  the  days  of  the  pit 
are  numbered  from  the  first,  for  if  a  tnfiing  roll  or  *'  trouble"  is  met 
with,  the  miners  lose  heart  and  abandon  the  work.  It  is  clear  that  the 
last  would  have  remoyed  all  the  coals  to  the  outcrop  had  it  been  put 
down  at  once,  as  the  following  diagram  will  show: — 


The  arrows  show  the  directk>n  in  which  the  coal  ii  wrought  from  the  bottom  of  each  pit. 
a  a'  Porti<MBS  of  coal  which  in  subeeqaent  workings  most  be  left  antouched,  ao  aa  to  pt^ 

Tent  floodinga  firum  the  old  worlce. 

But  not  only  is  the  money  expended  on  the  former  ones  literally  thrown 
away,  but  these  now  act  as  reservoirs  for  a  large  flow  of  water,  which 
will  come  down  on  the  new  pit,  and  make  the  mining  of  the  coal  both 
difficult  and  expensive :  yet  it  is  almost  invariably  the  rule. 

The  men  have  a  great  dislike  to  deep  pits  and  long  levels.  They 
are  not  used  to  them ;  and  they  say  that  these  coals  are  better  worked, 
and  more  cheaply,  by  sinking  shedlow  pits  on  them  than  by  working 
long  levels.  The  fallacy  of  this  is,  of  course,  apparent  when  it  is  con- 
sidered that  in  sinking  a  pit  so  much  useless  material  must  be  got 
out,  but  that  a  level  driven  in  coal  pai^s  %U  wa/y,^  However,  as  the 
owners  depend  altogether  on  the  "  practical  knowledge"  and  ex- 
perience of  the  working  colliers,  they  continue  to  expend  the  money 
one  shaft  has  earned  in  putting  down  another. 

In  this  manner,  and  without  the  slightest  improvement  or  altem- 
tion  for,  probably,  the  last  two  hundred  years,  the  coals  in  the 
Dungannon  district  have  been  attacked,  one  by  one,  around  the  oat- 
crop,  and  wastefully  and  unprofitably  removed  in  bands  of  some  400  feet 
wide.  Save  in  a  very  few  instances,  no  pit  has  ever  been  used  for  the 
working  of  more  than  one  coaL  Although  the  seams  preserve  their 
relative  distances  with  great  regularity,  and  there  is  almost  a  perfect 


*  Moreorer,  it  ia  only  near  the  outcrop  that  the  sinking  of  a  number  of  small  pita 
woald  be  cheap.  The  coal  so  obtained  would,  therefore,  1m  of  bad  quality,  and  could 
never  be  had  in  any  quantity.  Besides,  with  a  shallow  pit  the  expenses  at  bank  are  aa 
heavy,  for  a  small  quantity  of  coal  aa  would  suffice  for  a  much  larger  output.  With 
an  extensive  working  these  are  reduced  to  a  minimum. 
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certainty  of  finding  the  next  lower  seam  under  any  given  one,  the 
miners  never  dream  of  extending  their  shaft  into  lower  workings,  or 
even  using  it  to  look  for  the  under  coal  when  the  upper  has  heen 
exhausted,  or  fails.  It  sometimes  happens  that  the  coal  which  is 
sought  after  is  had,  or  thin,  in  a  particular  shaft,  while  30  or  40  yards 
lower  down  a  seam  of  excellent  quality  is  attainahle.  But  the  poor 
seam  is  taken,  and  the  other  left.  I^ow,  in  most  places  in  the  Coal- 
island  division,  a  shaft  of  100  yards  would  command  at  least  three 
very  good  coals;  and  hy  distrihuting  the  expenses  at  hank  over  a 
greater  quantity  of  coal,  would  reduce  the  mining  prices  to  a  very 
small  sum  per  ton,  and  materially  increase  the  profits ;  while  hy  the 
present  system  of  working  with  inadequate  pits,  repeated  as  explained 
ahove,  the  profits  hardly  more  than  halance  the  expenditure  if  the 
venture  be  continued  for  any  length  of  time. 

As  a  contrast  to  this  mistaken  cautiousness  at  the  commencement, 
may  be  mentioned  the  waste  and  carelessness  permitted  in  the  actual 
getting  of  the  coal.  In  the  smaller  pits  it  is,  instead  of  being  under- 
cut, merely  hewn  down  roughly.  This,  to  begin  with,  spoils  much  of 
it.  Then  it  is  shovelled  into  a  small  *'  hurry"  or  sledge,  which  when 
dragged 'to  the  pit's  mouth  is  emptied  there  with  very  little  regard  for 
the  condition  of  its  freight.  A  second  shovelling  then  places  it  in  the 
barrel  in  which  it  is  drawn  to  the  surface,  where  it  arrives  mostly  as 
slack,  and  full  of  dirt,  fireclay,  and  stone.  It  is  only  quite  lately  that 
even  in  the  deeper  pits  tramways  have  been  laid,  and  any  sort  of  care 
bestowed  on  tlie  carriage  of  the  coal,  which  is  all  naturally  tender,  and 
easily  broken  up  if  much  knocked  about,  or  allowed  to  remain  soaking 
in  wet,  or  subject  to  being  trampled  on. 

Another  source  of  loss  and  disappointment  is  the  want  of  knowledge, 
or  rather  forethought,  displayed  in  the  choice  of  ground.  By  a  most 
unlucky  coincidence  hardly  a  pit  of  any  size  has  escaped  the  proximity 
of  one  or  more  faults,  which  both  deteriorated  the  quality  of  the  coal, 
and  made  it  profitless  to  follow.  Thanks  to  the  innumerable  attempts 
at  mining  that  have  been  made  here,  from  what  is  called  '*  hoking''  at 
the  surface  to  the  more  ambitious  and  usual  limit  of  sixty  yards,  there 
are  few  places  where  so  much  information  on  such  matters  could  be  ob- 
tained. Yet  what  might  be  regarded  as  a  kind  of  life-sized  working 
plan  has  been  in  every  case  neglected.  Some  of  the  most  considerable 
pits  are  sunk  absurdly  close  to  large  faults,  and  can  never  be  expected 
to  make  any  reasonable  return,  whilst  beside  them  are  abandoned  pits, 
the  depths  of  which  are  known,  and  by  comparison  with  each  other  show 
at  once  that  there  is  disturbance.  The  amount  could  even  be  calculated 
to  a  nicety.  One  of  the  pits  referred  to  was  so  unfortunate  as  to  get 
into  a  perfect  nest  of  faults  and  old  workings.  A  section  through  it  on 
the  line  of  dip  would  be  something  like  this : — 
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PIT    70  Y»» 


Faults  (a)  and  (fi)  cut  obliquely  across  the  dip  so  as  to  shorten  the  leyela,  spoil 
the  "upsetts/'  and  preyent  "downsetts'*  or  drifts. 

It  would  not  be  difficult  to  find  many  repetitions  of  this  instaBce; 
but  in  every  case  the  evil  might  have  been  avoided  if  a  little  conside- 
ration had  been  given  to  the  matter,  and  if  the  here  existing  "rule  of 
thumb*'  method  of  mining  were  discontinued.  But  so  long  as  it  is 
the  practice  to  stick  to  localities  which  are  honey-combed  with  the 
most  palpable  failures,  so  long  will  the  money  invested  continue  to 
disappear,  returning  neither  principal  nor  interest. 

The  faults  in  this  coal-field,  although  numerous,  are  not  always  of 
such  magnitude  as  necessarily,  when  met  with,  to  cause  the  pursuit  of 
the  working  to  be  relinquished.  In  most  districts  they  would  be  cut 
across,  and  the  levels  continued  on  the  other  side,  when  the  seam 
should  have  been  discovered  there,  if  not  displaced  too  much.  But 
here  this  is  seldom  done.  The  direction  of  the  level  is  altered  so  as  to 
run  alongside  of  the  fault,  and  as  the  quality  and  thickness  of  the  seam 
is  often  much  deteriorated  and  reduced  there,  the  miners  get  tired  of 
following  it  up,  for  literally  the  **game"  becomes  **not  worth  the 
candle ;''  and  a  pit  that  perhaps  would  pay  well  is  sacrificed  for  want 
of  a  little  energy  and  knowledge. 

This  dislike  to  encounter  the  responsibility  and  difficulty  incnmbent 
on  entering  new  ground  operates  so  strongly  in  the  neighbourhood, 
that  a  very  great  proportion  of  the  mining  attempts  here  are  merely 
confined  to  **  robbing"  the  remaining  pillars  in  old  workings.  These 
are  often  crushed  into  slack  from  so  long  sustaining  the  weight  of  the 
roof,  and  are  so  old  that  the  coal  is  full  of  recent  crystals  of  gypsum, 
calc-spar,  and  alum,  as  well  as  being  stained  deeply  with  oxide  of  iron. 
The  coal,  therefore,  has  a  very  unfavourable  appearance,  and  so  even 
deters  people— who  take  it  to  be  a  fresh  average  specimen — from  being 
willing  to  make  a  proper  venture. 

The  workings  differ  in  many  particulars  from  those  of  English  and 
Scotch  collieries.  Partly  in  consequence  of  the  provisions  of  the  Mines 
Begulation  Acts  not  yet  extending  to  Ireland,  and  partly  on  account 
of  the  small  extent  of  the  pits,  those  precautions  for  the  protection  of 
life  which  are  compulsory  elsewhere  are  not  in  force  here.*     Thus, 


*  It  must  be  mentioned,  however,   that  accidents  are  almost  unknown  in  the  dis- 
trict. 
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each  pit  has  asually  only  one  shaft,  which  is  sometimes  divided  by  a 
midwall,  or  '^  brattice,''  into  two  equal  portions,  one  for  the  haulage  of 
coal,  miners,  &c.,  and  the  other  for  drawing  up  water  ;  for,  as  pumps 
have  been  only  tried  in  one  case,  the  method  in  general  use  is  to  lift  it 
either  in  barrels  or  boxes.  On  the  whole,  when  an  engine  is  employed, 
this  way  answers  very  well  for  the  trifling  undertakings  here,  although 
there  is  sometimes  a  good  flow  of  water ;  but  as  the  coals  are  not  put 
out  very  rapidly — ^it  being  preferred  to  let  the  demand  get  ahead  of  the 
supply— one  small  engine  of  about  twenty-flve  horse-power  is  quite 
adequate  for  all  the  work.* 

In  a  few  pits  the  coals,  on  being  cut,  are  placed  directly  in  the. 
'*  bogie"  which  is  to  bring  them  to  the  surface.  These  bogies  are  small 
waggons  containing  from  two  to  four  cwt.  In  most  of  the  pits  the 
barrels  are  still  used,  to  the  great  detriment  of  the  coal,  and  much  waste 
of  time.  They  are  the  same  as  used  in  unwatering,  and  hold  from  one 
to  one  and  a-half  cwt. 

In  many  parts  of  Coalisland  it  is  complained  that  it  is  very  diffi* 
cult  to  keep  shafts  and  levels  in  order  for  any  length  of  time,  owing  to 
the  softness  of  the  measures  there.  Doubtless,  a  little  more  care  and 
expense  at  first  would  greatly  obviate  this.  It  would  be  well  worth 
while  to  put  down  a  strong,  and  properly  tubbed  shaft.  It  is  im- 
portant that  the  tubbing  should  be  made  as  tight  as  possible  ;  for  as  the 
water  is  taken  up  in  open  barrels  and  boxes,  much  of  it  is  thrown 
against  the  sides  :  and,  finding  its  way  into  the  soft  strata,  causes  them 
to  swell  with  great  pressure,  so  as  even  to  crush  in  the  timbers.  This 
precaution  is  not  always  taken,  and  I  believe  the  want  of  it  would  be 
found  to  be  one  of  the  chief  reasons  for  the  inconvenience  referred  to. 
There  are  many  mistakes  made  in  the  securing  of  shafts,  which  an  ex* 
perienced  man  would  set  right  at  once.f 

The  same  observations  apply  to  the  under-ground  passages.  In  the 
lower  measures  the  beds  are  for  the  most  part  sufficiently  firm  to  allow 
of  the  coal  being  removed  without  much  expense  of  timber.  The  mea- 
sures here  principally  consist  of  sandstone  and  sandstone  slate,  with 
but  little  soft  shale  or  fireclay.]:    But  from  the  Beltiboy  coal  upwards 

*  There  it  no  such  practice  here  as  **  banking*'  coal.  It  is  merely  turned  oat  as  it 
is  wanted,  although  there  is  rather  a  brisk  demand.  Usually  a  string  of  carts  may  be 
seen  waiting  each  for  its  turn ;  the  man  last  on  the  list,  after  waiting  hopelessly,  but 
peraeveringly,  for  hours,  often  departing  coalless.  and  it  becomes,  in  fact,  a  matter  of 
favour  to  obtain  a  ton  of  the  precious  mineral.  Thus,  an  additional  expense  must  be 
met  by  the  consumer,  who,  if  he  lives  at  any  distance,  finds  that  he  can  procure  his  fuel 
cheaper  and  with  less  trouble  from  English  pits. 

t  In  £u;t,  even  the  deepest  shafts  here  have  been  constructed  with  a  view  to 
temporary  use  only,  and  levels  the  same;  the  instinct  which  prevailewith  regard  to 
ahaUow  workings  being  carried  into  practice  in  all.  It  is  not  astonishing,  there- 
fore, that  frequently  the  pit  has  to  be  given  up  long  before  a  fair  amount  of  coal 
has  been  won. 

f  The  timbers  used  are  two  uprights  or  <*  puncheons,"  with  a  *'  lid  **  or  cross- 
piece  at  top,  of  six-inch  tress  sawn  in  hslf,  placed  eighteen  inches  apart  from  centre  to 
centre.    In  some  cases  they  must  be  placed  at  half  that  distance. 
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the  shaley  beds  predominate,  and  it  becomes  then  hard  to  keep  the 
roads  and  lerels  open  for  any  length  of  time.  Of  course,  with  the 
shallow  and  limited  pits  that  are  yet  in  vogue,  it  would  never  answer 
to  take  any  extraordinary  means  for  supporting  the  roof;  but  it  is  a 
question  whether  it  would  not  pay,  in  a  large,  deep  pit  even  to  tunnel 
at  lea:$t  the  main  levels.  It  is  certainly  only  by  using  the  best  means 
and  appliances  known  that  mining  here  will  ever  be  profitable.  Any 
further  attempt  in  the  present  barbarous  and  unscientific  mode  can  only 
lead  to  disappointment  and  waste  of  money.  . 

Ventilation  is  in  all  the  pits  extremely  good,  and  it  is  perhaps 
somewhat  due  to  this  that  fire-damp  is  so  seldom  observed.  The  good  air 
is  probably  as  much  to  be  ascribed  to  the  insignificant  size  of  the  works 
as  to  any  excellence  in  the  arrangements,  which,  although  rude,  pre- 
sent nothing  particularly  worthy  of  notice.  They  answer  the  purpose 
for  which  they  are  designed  admirably.  Furnaces  are  seldom  or  never 
used,  the  natural  difference  of  temperature  above  and  below  is  permits 
ted  to  produce  the  effect. 

In  working  the  coals  here  the  "  pillar  and  stall"  method  is  prefer- 
red. It  is  in  most  cases  necessitated  by  the  nature  of  the  ground,  as 
the  roof  is  often  very  rotten.  The  pillars  are  usually  six  yards  square; 
the  roadways  and  levels  six  feet  wide ;  the  upsetts  four  or  five ;  but  in 
some  the  levels  are  so  very  narrow  that  it  is  difficult  to  crawl  through. 
The  ''long  wall"  system  was  tried  in  one  pit,  but  failed,  for  there  was 
no  **  rock"  with  which  to  build  up  walls  for  the  keeping  up  of  the 
mainways.  Where  it  could  be  managed  it  would  undoubtedly  be  the 
best  way  and  the  least  expensive,  for  nearly  all  the  coal  could  be  re- 
moved, and  the  timber  would  be  taken  away  as  the  work  proceeded.  It 
is  likely  that  this  system  could  be  used  very  effectively  in  some  of  the 
lower  coals,  which  lie  interbedded  with  hard  strata,  more  especially 
some  of  the  thinner  ones. 

The  coal  is  taken  down  entirely  by  means  of  the  pick.  The  variety 
used  is  a  short  straight  head,  with  a  handle  of  thirty  inches.  With 
this  the  miner  very  slightly  "holes"  the  seam,  and  then  hews 'it 
down.  In  this  way  much  of  the  coal  is  spoiled,  the  greater  portion  be- 
coming slack.  No  wedges  are  ever  used  to  bring  down  the  coal  in  large 
masses. 

The  men  work  in  two  shifts  of  from  8  to  10  hours  each,  and  these 
are  so  managed  that  the  miners  have  equal  turns  of  day  and  night 
work. 

The  smaller  pits,  of  which  a  great  number  have  been  opened  at 
different  times,  are  worked  in  an  exceedingly  primitive  fashion.  A 
single  shaft  suffices.  It  is  4  feet  square,  and  from  8  to  20  yards  deep. 
The  "  tubbing"  or  lining,  is  constructed  of  as  little  wood  as  possible, 
and  a  good  deal  of  heather,  and  is  neither  as  ingenious  nor  so  effective 
as  the  wicker  work  or  wattle  tubbing  of  the  ancient  Belgians.  Across 
the  top  is  placed  a  ''roll,"  or  winch,  often  very  ricketty,  which  being 
turned  by  two  men  raises  and  lowers  alternately  a  pair  of  barrels,  sua* 
pended  by  a  rope,  and  anawering  for  every  purpose;  raising  of  coid. 


Mb.  Hardman  an  the  present  state  of  Coal  Mining.      379 

drawing  of  water,  and  conveyance  of  the  men,  who  prefer  this  way  to 
what  they  consider  to  he  the  less  secure  one  of  the  6team*engine  and 
wire  rope.  Fits  of  over  60  yards  have  heen  in  existence  quite  lately 
with  no  better  winding  apparatus. 

Sometimes  the  underground  arrangements  in  these  little  pits  are 
not  at  all  bad,  but  in  general  carelessness  and  waste  prevail.  The  coal 
is  hacked  down  any  way  at  all,  and  is  churned  into  fragments  ere  it 
reaches  the  top.  The  want  of  proper  un watering  machinery  is  gene- 
rally fatal;  as  the  men  say,  **  the  water  beats  them.'*  Of  course  this  is 
a  state  of  things  that  cannot  be  avoided  when,  as  often  happens,  the 
workings  are  undertaken  by  a  few  poor  men  who  club  together  to  share 
the  labour  and  expense :  but  the  same  thing  is  being  done  every  day 
by  people  who  should  know  better,  and  should  see  that  it  is  their  own 
interest  to  have  their  apparatus  on  a  proper  footing.  Winding  is  done 
by  steam  power  at  less  than  one-tenth  the  expense  of  horse- whims,* 
and  tramwagons  are  considered  to  do  the  work  of  wheel-barrows  in 
metalliferous  mines  at  one-fifth  of  the  expense. f  How  much  more 
advantageous  then  must  both  be  than  the  rude  appliances  in  favour 
here.  I  believe  that  nearly  all  the  coal  that  has  been  won  in  the 
vicinity  of  Goalisland  has  been  got  out  by  the  expensive  and  barbarous 
way  just  described.} 

I  will  now  give  a  list  of  such  prices  as  are  in  common  demand  in 
the  district. 

Eor  sinking  shafts,  the  cost  per  yard  varies  with  the  diameter  of 
the  shaft,  the  nature  of  the  ground,  and  the  presence,  or  absence,  of 
water,  or  running  sand.  In  rather  hard  sandstone,  and  sandstone 
slate,  with  a  good  deal  of  water,  a  shaft  11  feet  by  5^  feet  cost:— 

For  the  Ist  20  yards,    ...     10    0  per  yard. 
„      2nd  „    „  ...     15     0        „ 

„       8rd  ,,     ,,  ...     20     0        ,, 

Thus  adding  half  the  cost  per  yard,  of  the  first  20  yards,  each 
time. 


•  Captain  Vivian  of  Wheal  Towan,  &c.  H«nwood*B  Metall.  Dep.  Vol.  i. 
p.  142. 

t  Op.  Cit.,  Vol.  i.  p.  143. 

{  One  reason  for  this  state  of  things  is  prohably  the  ease  with  which  an  outcrop 
of  coal  may  be  struck  on,  owing,  as  well  to  the  numerous  seams  as  to  their  repe- 
tition sometimes  by  means  of  faults.  When  the  workings  are  obstructed  by  a 
"  trouble"  it  is  thought  to  be  the  best  plan  to  open  a  similar  pit  elsewhere.  This 
too  is  due  to  the  phenomena  of  faults  being  misunderstood.  The  idea  is,  that  the 
eoals  lie  in  sets  of  distinct  basins  or  **  pounds,"  and  that  a  "  trouble"  denotes  the 
dying  out,  or  out-cropping,  of  the  seam  under  work.  This  opinion  is  very  general, 
and  is  not  confined  to  the  illiterate ;  but  it  is  a  mistaken  one.  The  gener^  dip  of 
the  coal  is  pexustently  to  the  north-east  or  thereabouts ;  and  though  subordinate 
rolls  occur,  they  never  bring  the  coal  to  the  surface  so  as  to  reverse  the  crop,  save 
at  the  very  extremity  of  the  basin  itself,  and  then  only  partially,  and  under  the 
infiuence  of  a  very  powerful  boundary  fault. 
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In  somewhat  Bimilar  measures  two  shafts  were  sunk  (belonging  to 
one  pit)  about  twenty  feet  apart,  and  fire  feet  by  four  and  a-half  in 
diameter. 

The  cost  of  each  was — 

«.    tL 
1st  20  yards,      ...     7     0  per  yard. 
2nd  „       „         ...     10  6     „     „ 

•'^"'  n        i»  ...      14  0      „      „ 

and  so  on. 

Thus  it  costs  proportionately  more  to  sink  a  narrow  shaft  than  a 
wide  one :  since  tiiere  is  less  room  to  work  in,  the  tools  cannot  be  lued 
so  effectively. 

When  the  coal  is  won  the  prices  are  as  follows : — 

tf.-  d,         #.  d. 

1     6    to  1     8    per  ton. 

0     6i  to  0     7 


Hewers  get  from 
♦Putters  „ 
Banksmen  „ 
Onsetters  „ 
Enginemen,, 
Firemen 


f9 


1     4  per  diem. 

1     4  „ 

20     0     to  30  0  per  week. 

9-0     to  11  0  „ 

The  hewers  and  "  putters"  are  paid  by  the  wagon  or  **  bogie,"  or 
by  the  barrel  or  the  ton.  In  some  cases  the  hewers  are  paid  4d,  per 
bogie  of  4  cwt.,  in  others  4*.  6d.  per  20  bogies  of  3  cwt  '•  Putters'* 
get  in  some  pits  Id,  per  bogie  of  3  cwt.,  in  others  they  are  paid  by  the 
shift  of  8  or  10  hours,  2«.  The  manner  of  payment  differs,  but  the 
rate  per  ton  comes  to  about  the  same  thing. f 

To  these  wages  must  be  added  those  of  the  manager  and  clerk,  and 
the  '^captain,"  whose  position  corresponds  somewhat  with  that  of  the 
'*  Doggy"  in  Staffordshire  collieries.  These  necessarily  vary  with  the 
quality  of  the  mine,  but  they  are  small  indeed  compared  with  those 
obtained  in  similar  berths  in  England.  A  smith  is  sometimes  engaged, 
but  all  wear  and  tear  of  tools  is  made  good  by  the  pitmen. 

These  supply  their  own  tools,  candles,  &c.  As  there  is  no  danger- 
ous  gas,  a  naked  light  is  always  used.  A  great  saving  might  here  be 
effected  by  the  use  of  lamps,  instead  of  candles.  It  has  been  estimated 
that  the  difference  is  at  least  50  per  cent  in  favour  of  lamps.  | 

Larch  timber,  six  inches  in  diameter,  costs  about  lOs,  per  ton. 
weight.  When  the  carriage  is  added,  the  cost  for  each  ton  of  coal 
removed  varies  from  6d.  to  9^.  in  ordinary  cases.  But  in  the  maia 
roadways  the  timber  must  be  frequently  renewed  or  added  to. 

— ^— ^-^^^^—       ■       ■        -  — 

•  The  boys  who  **  pat'*  or  shove  the  tram  wagons  fall  of  coal  from  the  hewers  to 
the  bottom  of  the  shaft. 

t  These  were  the  osaal  wages  up  to  last  July.  Since  then  there  has  been  an  in* 
crease  of  about  20  per  cent. ;  but  the  rates  now  vary  so  much  in  different  pits  that  it  ia 
impossible  to  make  out  a  table  that  will  suit  all  the  cases. 

X  Records  of  Mining  and  Metallorgy.  J.  Arthur  Phillips  and  John  Daslingtoo.. 
Page  241. 
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About  8^.  per  ton  must  be  allowed  for  coal  conaumed  in  the  engine 
room. 

Beducing  every  thing  to  the  cost  per  ton,  the  total  working  cost 
will  vary  from  4^.  Sd.  to  6«.  6d,  When  to  this  are  added  the  royalties, 
the  coal  may  be  had  for  from  58.  6d,  to  7«.  6d.  per  ton. 

Eoyalties  range  from  6d,  to  2«.  per  ton  on  the  different  proper- 
ties. The  first  is  very  reasonable,  but  the  higher  charges  mostly  pre- 
vail, and  in  many  instances  help  to  prevent  the  coal  being  sold  remu- 
neratively at  such  prices  as  would  encourage  a  demand  outside  the 
immediate  vicinity  of  the  pit^  In  fact  it  is  the  interest  of  every  one 
concerned  to  combine  to  produce  such  a  result.  There  can  be  little 
doubt  that  a  colliery  in  the  Tyrone  coal-field  would  prove  a  valuable 
investment  if  conducted  on  proper  principles,  and  with  a  view  to  more 
than  merely  an  immediate  large  profit.  That  there  is  a  demand  is 
proved  by  the  enormous  prices  that  are  obtained. 

It  is  thought  by  some  that  the  working  of  iron  mines  in  the  county 
of  Antrim  may  give  an  impulse  to  coal  mining  in  Tyrone,  by  inducing 
the  raising  of  coal  for  the  use  of  the  iron  smelter.  This,  however,  is 
rather  a  remote  prospect.  Most  of  the  coal  at  present  raised  is  quite 
unfitted  for  the  production  of  fine  metal,  containing  as  it  does  a  large 
percentage  of  sulphur.*  I  need  not  say  that  iron  manufactured  with 
such  fuel  would  not  be  of  the  best  quality.  As  the  freight  of  ore  to 
Scotland  is  not  exorbitant,  it  is  doubtful  whether  it  woidd  be  worth 
while  to  purify  the  coal  either  by  coking  or  washing  processes.  Still  it 
is  an  important  point,  as  affecting  both  coal  mining  and  iron  manufac- 
ture in  Ireland.  However,  it  will  be  time  enough  to  think  of  it  when 
a  colliery  has  been  got  up  sufficient  to  supply  the  local  wants. 

In  conclusion,  a  few  words  on  the  manner  of  making  trials,  and 
boring,  may  be  considered  not  out  of  place. 

In  making  a  trial  for  coal  it  is  usual  to  begin  by  putting  down  a  shaft 
for  about  20  or  30  yards.  For  it  is  always  hoped  that  coal  may  be  obtained 
within  that  distance ;  and  then  the  shaft  serves  both  for  the  explora- 
tion and  for  raising  the  coal.  It  has  besides  the  advantage  of  showing 
the  nature  and  disposition  of  the  strata  passed  through.  If  nothing 
has  been  got  at  the  depth  named,  and  it  is  determined  to  go  on,  a  bore 
hole  is  commenced.  Boring,  as  practised  here,  is  extremely  untrust- 
worthy, and — unless  a  bed  of  coal  is  actually  passed  through — gives 
hardly  any  information  worth  getting.  It  is  done  according  to  the 
ordinary  English  system  of  well-boring — that  is,  by  means  of  a  com- 
mon chisel-shaped  borer,  attached  to  iron  stocks  or  rods,  which  is  beat 
upon  the  rock  whilst  it  is  gradually  turned  round  in  the  hole  formed. 
This  reduces  the  rock  acted  on  to  a  state  of  fine  pulp,  which  is  from 
time  to  time  withdrawn  for  examination,  by  means  of  a  valved  tube, 
called  a  ^*  Sludger.^'  It  is  anything  but  an  easy  matter  to  judge  of  the 
character  of  the  rocks  from  the  specimens  that  are  thus  obtained ;  and 

*  Some  of  the  aeams  are,  howerer,  oomparatiTely  free  from  it. 
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it  is  certainly  impoesible  to  compare  these  with  strata  in  the  neighbour- 
hood, so  as  to  predict  the  approach  to  any  particular  bed  of  coal,  no 
that  those  employed  are  often  quite  at  fault.*  In  fact,  it  is  a  style  of 
work  that  should  never  be  employed  for  a  trial. 

The  prices  are  as  follows,  the  diameter  of  the  hole  being  one  and 
a  half  to  two  inches  : — 

t.   d,      8.   d. 
For  the  first  10  yds.     ...     3     6  to  4    0  per  yard. 
,,     second  „     ,     •     .     •    5     3  „  6     0         „ 
„     third     Y,     ....     7     0  „  8     0        „ 
thus  adding  half  the  cost  per  yard  for  the  first  ten  yards  to  the  last 
price.     This  is  the  rate  for  soft  strata. 

When  the  ground  is  harder,  the  rule  seems  to  be  to  give  for  each 
ten  yards  one  and  a-half  times  the  rate  per  yard  paid  for  the  preceding 
ten.    In  this  way  the  cost  increases  very  rapidly. 

$.  d. 
For  first  10  yds.    ...     4     0  per  yard 
„    second  „         .     •     •     6     0        ,, 
9,    third     „        ...     9     0        „ 
„    fourth  „        ...  13     6        ,» 
At  the  first  rate  a  bore  of  fifty-four  yards  was  put  down  in  sand- 
stone and  sandstone  slate,  for  an  average  of  8«.  6d,  per  yard. 

At  the  next  rate  a  bore  of  seventy  yards,  in  somewhat  similar  strata, 
but  containing  beds  of  hard  sandstone  and  coarse  conglomerate,  cost 
12«.  lOd.  per  yard. 

Deep  borings  are  seldom  undertaken  here,  and  at  the  rates  calcu- 
lated above  are  never  carried  beyond  seventy  or  eighty  yards.  Both 
employers  and  men  then  prefer  to  commence  working  by  the  shift,  or 
day. 

The  wages  then  become— 

i,  d.      #.  d. 

Head  borer, 30to60  per  diem. 

Second  do., 2     0  „  3     6 

Labourers,  as  many  as  are  required,     11     0  per  week. 
In  all  these  cases  the  employers  provide  the  tools,  and  make  good 
the  wear  and  tear. 

Sometimes  the  following  prioes  are  given — 

<.  d. 
For  first  20  feet,     ...     1     0  per  foot. 
After  that  „  first  10  „         ...     2     0        „ 
,,         ,,  2nd   ly    >»        ...     3     0        „ 
And  BO  on  until  the  rate  becomes  8j.  per  foot,  when  a  new  agreement  is 
made  as  to  the  remainder. 


*  To  add  to  tb«  confuaion,  th<)  joints  of  the  rods  act  as  borers,  and  eat  away  por- 
tions of  the  upper  bed^,  which  become  mixed  with  the  mud  at  bottom,  aud  make  it  more 
difficult  of  ideutification. 


f» 
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This  estimate  is  for  hard  rock,  and  the  men  provide  the  tools 
smith's  work,  &c.  It  is  only  suitable  for  shallow  wells,  as,  in  a  deep 
trial,  it  would  run  up  to  an  enormous  expense. 

The  method  under  notice  should  seldom  be  used,  even  for  weUs,  and 
never  for  explorations.  For  the  latter  it  is,  I  believe,  almost  useless, 
and  the  cost  is  simply  money  thrown  away.  I  know  of  more  than  one 
case  where  the  borers  are  in  doubt  as  to  whether  they  passed  through 
a  thick  bed  of  coal  or  not ;  and  their  descriptions  of  the  strata  gone 
through  are  generally  extremely  loose.  The  tool  for  such  work  should 
be  one  like  the  crown  borer  of  M.  Kind,  by  which  a  core  of  rock  can 
be  taken  up,  and  its  character  unmistakeably  determined.  It  is  re- 
markable that  this  is  not  tried  here,  for  not  only  is  it  quick  and  effective, 
but  it  is  also  the  cheapest  method  known.  By  this  system  a  bore  of 
200  yards  can  be  put  down  for  an  average  cost  of  less  than  £1  per 
yard.  While,  by  the  other  way,  the  cost  would  probably  treble  this  ; 
if,  indeed,  it  would  be  done  for  it — and,  after  all  the  trouble,  expense, 
and  time,  the  explorer  would  be,  perhaps,  no  wiser  than  before. 

If  the  Dungannon  coal-field  is  ever  to  repay  a  mining  enterprise, 
the  attempt  will  only  succeed  if  it  be  made  according  to  modern  and 
scientific  modes.  It  seems  to  be  thought  a  sufficient  excuse  for  using 
obsolete  and  slovenly  methods,  that  there  are  certain  difficulties  of 
strata,  &c.,  to  be  overcome  ;  whereas,  this  is  the  very  best  reason  in 
the  world  for  proceeding  in  such  a  way  as  experience  in  other  localities 
as  proved  to  he  the  most  economicaL 


XXVm. — On  the  Successful  Establishment  of  Loranthus  Euro- 
peus  on  Oak  Trees  in  the  Botanic  Garden^  Glasneviny  icith 
Observations  on  the  Cultivation  of  other  Parasitical  Plants 
therein.  By  David  Moore,  Ph.  D.,  Director  of  the  Botanic 
€huxlen  of  the  EiOjal  Dublin  Society,  G-lasnevin. 

[Read  Jaimary  21,  1373.] 

To  introduce  the  European  Loranthus  to  oak  trees  in  the  British  Is- 
lands has  long  been  an  important  desideratum  among  botanists,  horti- 
culturists, and  amateurs.  It  has,  to  my  knowledge,  been  tried  on 
several  occasions  without  success,  and  so  far  as  I  am  aware,  there  is 
no  instance  oa  record  of  this  singular  parasitical  plant  having  been 
seen  in  a  growing  state  in  Britain  or  Ireland,  until  we  have  at  last  got 
it  established  at  Glasnevin.  To  afford  those  who  are  not  acquainted 
with  this  plant  some  idea  of  its  nature  and  habits,  I  shall  liken  it  to  the 
Mistletoe,  Viscum  dlbum^  which  most  of  us  know  something  of  about 
Christmas  times.  It  and  the  Loranthus  belong  to  the  same  natural 
order  of  plants,  and  are  true  parasites,  growing  only  on  such  trees  as 
they  select  for  supporters, — hence  the  difficulty  of  getting  them  estab- 
lished by  artificial  means.      The  Mistletoe  prefers  pomaceous  trees 
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to  grow  on,  but  is  not  exclusively  confined  to  tliem,  and  it  is  rarely 
found  on  tlie  oak,  whilst  the  Loranthus  appears  chiefly  to  select  the 
latter  as  a  support  and  feeder.  Those  of  us  who  have  been  much 
through  the  southern  counties  of  England,  know  how  abundantly  the 
Mistletoe  grows  among  the  fruit-tree  orchards  there,  where  it  not  nn- 
frequently  gains  complete  mastery  over  some  trees,  and  breaks  them 
down  by  its  weight. 

In  Austria  and  some  parts  of  the  South  of  Europe,  the  Loranthus 
prevails  similarly  among  the  oak  trees  of  those  countries.  Having  now 
succeeded  in  establishing  both  of  those  plants  on  their  respective  sup- 
porters in  the  Botanic  Garden,  I  shall  give  a  brief  sketch  of  the  methods 
resorted  to  for  that  purpose.  About  thirty  years  ago  the  only  Mistletoe 
plants  in  Ireland,  that  I  was  then  aware  of,  were  three ;  one  at  the 
College  Botanic  Garden,  Ballsbridge  ;  another  recorded  by  the  late  Dr. 
Wade,  which  he  saw  growing  on  a  crab  apple  tree  that  had  been  im- 
ported from  England,  probably  the  same  as  that  mentioned  by  Rutty 
in  his  "  History  of  Dublin,"  as  growing  near  Island-bridge.  There 
are  also  some  old  plants  of  it  in  the  garden  of  Thomas  Acton,  Weslaston, 
Co.  Wicklow.  They  had  all  been  artificially  propagated,  as  the  Mistletoe 
is  not  a  native  of  either  Ireland  or  Scotland,  but  it  is  now  beginning  to 
spread  in  Ireland.  At  that  period  the  late  Dr.  Whately,  Archbishop  of 
Dublin,  who  was  so  enthusiastically  fond  of  everything  connected  with 
vegetable  physiology,  became  aware  of  the  scarcity  of  Mistletoe  in  Ire- 
land, and  brought  with  him  from  England  a  quantity  of  the  berries  or 
seeds,  part  of  which  he  gave  to  me  to  try  my  hand  at  cultivating,  and 
kept  a  portion  himself  for  a  similar  purpose.  It  may  here  suffice  to 
.state  we  both  succeeded  in  getting  plants  to  grow  from  those  seeds, 
the  details  of  which  I  gave  in  a  former  communication  on  this  subject 
to  the  Boyal  Dublin  Society,  and  now  there  are  many  plants  in  various 
parts  of  this  country. 

At  Glasnevin  there  are  at  least  a  couple  dozen  brancjies  of  mis- 
tletoe growing  on  six  difierent  kinds  of  trees,  but  we  have  not  yet 
been  able  to  get  any  established  on  conifers,  though  I  have  seen  it 
growing  abundantly  on  pine  trees  near  Darmstadt,  in  Germany.  In 
both  genera,  Loranthus,  and  Viscum, — the  seeds  of  the  species  be- 
longing to  them  are  surrounded  with  a  white  pulpy  viscous  matter, 
which  causes  them  to  adhere  to  the  boles  and  branches  of  the  trees  on 
which  they  grow  naturally,  and  which  is' most  essential  in  aiding  their 
artificial  culture.  In  the  case  of  the  Mistletoe,  it  is  only  necessary  to 
take  the  ripe  seeds  and  press  them  with  the  fore-finger  and  thumb  against 
any  smooth  healthy  part  of  the  bark  of  the  bole  or  branch  of  an  apple, 
pear,  thorn,  lime,  mountain  ash  tree,  or  even  a  rose  bush.  In  per- 
forming the  operation,  care  should  be  taken  to  avoid  rough  hardened 
parts  of  the  bark  or  chinks,  and  also  not  to  cut  the  back  in  order  to 
place  the  seeds  in  the  cuts,  which  is  so  frequently  done  by  those  who 
are  inexperienced  in  the  matter. 

The  viscous  gelatinous  substance  soon  becomes  hardened  over  the 
seeds,  and  binds  them  firmly  to  the  points  of  attachment  without  the 
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aid  of  any  ligature.  About  a  month  or  so  after  the  time  the  seeds  are 
placed  on  the  trees,  they  begin  to  swell,  and  soon  afterwards  push  out 
one  or  two  rootlets,  as  the  case  may  be,  divergent  from  the  point  of 
attachment  They  are  slightly  concave  at  their  apex,  and  recurve 
backwards  to  seek  the  supporting  body,  which  on  reaching,  they  adhere 
to  like  suckers.  The  other  ends  of  those  rootlets  being  still  adherent  to 
the  seed,  they  form  at  this  period  of  their  growth  a  bow  or  irregular  semi- 
circle ;  the  ends  so  attached  soon  afterwards  leave  the  seed,  grow  erect, 
and  become  the  plumules.  During  this  process  the  sucker- like  root 
which  has  rested  on  the  surface  is  gradually  pushing  its  way  through 
the  bark  until  it  reaches  the  alburnum,  where  it  feeds  and  nourishes  the 
plumule,  while  the  latter  continues  to  elongate.  These  plants  do  not 
appear  to  have  the  power  of  penetrating  farther  into  the  woody  system 
of  the  trees  on  which  they  prey  than  the  alburnous  wood,  between 
which  and  the  last  layer  of  the  bark  they  continue  ever  afterwards  to 
feed. 

!&[any  of  them,  however,  send  out  from  the  first  point  of  attach- 
ment suckers  pardlel  to  the  axis  of  the  supporting  trees,  which  at  some 
considerable  distance  burst  through  the  bark  and  extend  themselves 
into  branches.  This  circumstance  was  noticed  long  ago  by  Griffiths 
in  his  important  notes  on  the  development  of  the  Ovule  of  Loranthus 
and  Viscum  and  their  parasitism,  in  **  Transactions  of  theLinnean  Society 
of  Loudon,*'  vol.  viii.,  p.  71.  From  the  specimen  on  the  table  which 
I  had  prepared  some  years  back  to  show  the  nature  of  attachment  be- 
tween the  plants  and  parasite,  it  may  be  perceived  that  the  base  of  the 
latter  has  gradually  become  imbedded,  according  as  the  annual  layers 
of  wood  of  the  supporting  plant  increased  after  the  parasite  was  first' 
fixed  on  it,  but  no  roots  have  penetrated  further  towards  the  pith  of 
the  tree  than  they  did  at  first  attachment  I  was  desirous  to  ascer- 
tain whether  the  parasite  had  any  power  of  enabling  the  supporting 
plant  to  make  its  wood  by  the  aid  of  the  action  of  the  leaves  of  the 
former.  Our  experiment  was  to  denude  a  branch  of  an  apple-tree  on 
which  a  strong  plant  of  Mistletoe  was  growing,  of  all  its  natural  leaves, 
from  which  it  was  kept  bare  throughout  the  season,  'i'his  was  repeated 
a  second  year,  after  which  the  branch  turned  sickly  and  was  cut  off. 
The  only  difference  we  could  perceive  was,  that  the  two  annual  layers 
of  wood  made  during  the  progress  of  the  experiment  were  much 
thinner  than  those  made  on  previous  years,  a  result  which  was  to  be 
expected,  but  it  did  not  appear  the  parasite  had  any  part  in  forming 
the  wood.  Having  now  detailed  the  process  for  the  propagation  of  the 
Mistletoe,  I  shall  next  allude  to  the  successful  introduction  of  the 
Loranthus  Europeus,  which  forms  the  pnncipal  object  I  have  for 
making  this  communication.  Some  twenty  years  ago,  a  friend  of  mine 
who  was  well  known  among  amateur  horticulturists,  the  late  Bellenden 
Ker,  visited  Lreland  and  felt  interested  with  our  success  in  growing  the 
Mistletoe.  He  then  told  me  he  intended  to  proceed  to  Vienna,  when 
I  begged  of  him  to  try  and  get  me  some  fresh  ripe  pccds  of  the  Loran- 
thus from  the  oak  trees  of  that  neighbourhood.     Alter  his  arrival 
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there,  he  Trrote  to  me  and  stated  he  had  seen  the  parasite,  but  the 
seeds  were  not  ripe.    He  however  managed  to  arrange  with  the  late 
Dr.  Schott,  Director  of  the  Imperial  Botanical  Garden  at  Vienna,  to 
send  me  some  as  soon  as  they  ripened,  which  the  latter  aooordingly 
did*     On  their  arrival  we  lost  no  time  in  applying  them  to  the  bark  of 
oak  trees,  similarly,  as  we  had  succeeded  with  the  Mistletoe  on  the 
bark  of  apple-trees,  &o.     The  late  foreman,  Mr.  Macardle,  put  on  a 
number,  and  I  tried  a  good  many  myself,  some  of  which  continued 
fresh -looking  a  whole  year,  but  ultimately  fell  off  without  one  of  them 
taking  root,  a  result  which  chagrined  both  of  us  very  much.     When 
thinking  over  the  matter  afterwfmls,  it  occurred  to  me  we  had  probably 
not  taken  the  right  method  of  applying  them,  which  made  me  long  for 
another  opportunity  to  try  and  establish  them.     This  happily  offered 
in  1869,  when  I  met  Dr.  Fenzl,  Professor  of  Botany  to  the  UniverBity, 
Yienna,  at  the  Botanical  Congress  which  was  held  at  Bt.  Petersburg 
duiing  that  year,  and  who  kindly  sent  to  us  the  fine  example  of 
Loranthus  Europeus  now  before  you,  in  January,  1870,  when  it  was 
covered  with  ripe  seeds.     At  same  time  he  stated,  that  he  thought  we 
should  not  succeed  in  getting  them  to  grow,  as  he  had  never  known 
any  instance  of  the  plant  having  been  propagated  artificially,  save  one. 
We  however  set  to  work  with  them.     Mr.  Kiet,  the  propagator,  tried 
a  considerable  number  of  the  seeds  in  various  ways  on  oak  trees,  and 
probably  I  tried  as  many  more  myself,  and  Pamell,  the  present  fore- 
man, put  on  a  few  also.     Some  were  again  made  to  adhere  to  the 
exterior  of  the  bark,   others  were  put  under   its  epiphleum,   and 
more  under  the  endophleum,   resting  on  the  albumous  wood,  but 
by  none  of  these  methods  were  we  successful     It  occurred  to  us 
to  bruise  gently  the  soft  bud  en  a  young  shoot  of  the  previous 
year,  and  insert  the  seed  of  the  parasite  in  the  centre  of  Uie  par- 
tially bruised  young  bud.    By  this  method  two  of  the  seeds  grew, 
one  on  the  common  oak  and  one  on  the  Turkey  oak,  duerem  eerru. 
Although  the  progress  of  their  growth  up  to  the  present  period  has 
been  remarkably  slow,  it  is  still  sufficient  to  warrant  me  in  reporting 
the  success  of  the  experiment.     The  seeds  which  were  put  on  in 
January  and  February,   1870,  soon  became  covered  over  with  their 
viscous  gelatine,  which  hardened  and  appeared  like  transparent  glue,  in 
which  they  remained  until  thel^pring  of  1871,  when  it  fell  away,  and 
soon  afterwards  a  few  young  leaves  of  the  parasite  were  pushed  out 
from  the  bark  of  the  oak  branch,  thus  showing  it  had  taken  root.    The 
leaves  continued  to  enlarge  until  the  Autumn  of  same  year,  when 
they  were  subject  to  the  natural  habit  of  the  plant,  and  dropped  off 
deeiduoualy.     In  April  of  last  year,  1872,  about  a  doxen  of  leaves  of 
the  Loranthus  grew  at  each  of  the  places  where  those  of  1871  had 
been,  and  continued  healthy  all  the  Summer,  until  the  fall  of  the  leaf 
in  Autumn,  when  they  again  fell  off.    No  branches  have  yet  grown, 
bat  there  can  be  no  doubt  that  the  parasite  has  taken  vital  hold  on  the 
trees;  and  as  I  have  now  detailed  the  method  we  took  to  propagate  it, 
we  may  expect  that  other  experimenCl^rs  will  endeavour  to  cultivate 
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this  carious  plant,  which  from  so  small  a  beginning  may  ultimately 
become  c^  frequent  occurrence  in  the  British  Isles.  In  the  memoir  I 
have  already  alluded  to  by  Mr.  Griffiths,  he  remarks,  that  although  it 
be  the  case  with  the  majority  of  Loranthaces  to  send  out  sucker-like 
roots  between  the  bark  and  wood  of  the  supporting  tree,  yet  he  states, 
"  I  have  reason  to  believe,  howerer,  that  in  some  Loranthi  and  Visci, 
the  attachment  takes  place  by  one  spot,  in  other  words  that  there  is 
only  a  primary  attachment/'  Whether  Loranthus  Europeus  may  accord 
with  the  latter  case,  I  have  not  sufficient  experience  of  it  to  state,  but 
judging  from  the  large  example  before  us,  no  sucker-like  branches 
have  been  produced;  the  whole  plant  has  adhered  to  the  primary  point 
where  it  first  became  attached. 

While  on  the  subject  of  cultivating  parasitical  plants  artificially,  it 
may  not  be  considered  out  of  place  to  mention  the  following  kinds  which 
are  now  fully  established  at  Glasnevin: — 

1.  Orobanche  Hedera,  Duby,  growing  on  Ivy.  Propagated  by 
bringing  in  roots  of  Ivy  which  were  infested  with  the  parasite,  and 
grafting  them  on  roots  of  Ivy  which  was  growing  in  the  garden. 

2.  Orobanche  minor,  Sutton.  Growing  on  the  roots  of  Trifolium 
medium.  Propagated  by  sowing  the  seeds  of  the  parasite  along  with 
the  seeds  of  the  clover. 

3.  Lathrsea  squamaria.  Growing  on  the  roots  of  several  kinds  of 
trees.  Propagated  by  digging  up  tufts  of  the  plant  and  planting  it 
among  the  roots  of  trees  growing  in  the  garden. 

4.  Of  Cuscutas  we  have  had  six  different  species  growing  in  one 
season,  but  they  are  not  permanent,  and  require  for  the  most  part  to 
be  kept  up  by  sowing  their  seeds  annually,  and  assisting  them  to  attach 
themselves  to  the  supporting  plants  on  which  they  prefer  to  grow. 

We  have  made  several  attempts  to  establish  the  yellow  Birds-nest, 
Konotropa  hypopitys,  and  also  the  common  Birds-nest  Orchid,  Neottia 
nidus-avis,  but  hitherto  without  success.  The  latter  lived  and  flowered 
a  second  year  after  it  was  brought  into  the  garden,  ^hich  gives  some 
hope  of  success  by  farther  perseverance. 


XXIX. — Comparative  Trials  of  Artificial  Fertilizers,    By  Pro- 
fessor Tanner,  M.  R.  A.  C. 

[Read  January  21, 1873.] 

The  experiments  which  have  been  carried  out  for  the  purpose  of 
determining  the  action  and  value  of  Fertilizers  are  not  only  very 
numerous,  but  represent  a  vast  amount  of  personal  labour  and  expense. 
The  data  which  have  been  obtained  from  these  experiments  cannot  be 
looked  upon  as  affording  conclusive  or  even  satisfactory  evidence.  The 
practical  experience  which  has  been  gained  is  of  a  very  restricted 
character,  and  although  it  has  a  certain   local  value,  yet  it  is  still 
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acknowledged  to  be  indefinite  and  uncertain  when  its  more  general 
application  is  attempted.  There  is  a  want  of  harmony  in  the  views 
entertained  in  the  laboratory,  in  the  manafactory,  and  in  the  field ; 
although  in  each  case  there  is  a  sincere  and  genuine  desire  for  the 
truth.  As  a  necessary  consequence,  although  certain  general  prioci- 
pies  have  been  accepted,  and  under  certain  conditions  and  circum- 
stances are  probably  correct,  still  it  may  be  safely  affirmed,  that  the 
principles  which  should  regulate  the  production,  and  the  employment 
of  fertilizers,  are  vague  and  indefinite. 

If  our  experience  has  taught  us  one  lesson  more  distinctly  than 
another,  it  is  that  the  evidence  afforded  by  careful  experiment  in  the  field 
can  alone  be  accepted  as  safe  data  on  which  to  base  correct  principles. 
Whatever  may  be  the  special  opinions  held  respecting  the  action  of 
fertilizing  matter  upon  vegetation,  unless  these  stand  the  test  of 
practical  trial  upon  the  land,  they  must  be  l9oked  upon  as  theoretical 
probabilities,  and  nothing  more.  Difficult  as  such  a  course  of  pro- 
cedure undoubtedly  is,  we  are  bound  to  acknowledge  the  fact,  that 
the  evidence  of  practice  must  be  our  guide.  Numerous  instances 
might  be  adduced  to  confirm  the  necessity  for  such  a  course  of  pro- 
cedure, but  it  is  needless  to  do  so,  as  it  will  be  readily  admitted  that 
the  application  of  scientific  principles  can  be  more  advantageously  car- 
ried out,  after  we  have  deduced  from  practical  operations  in  the  labora- 
tory of  Nature  some  definite  indications  of  their  action. 

We  must  also  recognise  the  fact  that  in  the  use  of  fertilizing  agents, 
for  increasing  the  productive  powers  of  the  soil,  we  have  several 
agencies  influencing  the  result — agencies  which  are  not  only  powerful 
in  their  action,  but  variable  and  inconstant^and  this  is  the  real  diffi- 
culty which  has  to  be  overcome. 

In  the  selection  of  Artificial  ¥ertilizers,  the  farmer  has  several 
distinct  classes  from  which  to  make  his  choice,  and  in  doing  so  he  is 
bound  to  take  for  his  guidance  the  practical  experience  he  has  gained 
on  his  own  farm,  and  from  observation  in  the  district  around  him.  By 
common  consent,  the  Phosphates  have  been  acknowledged  to  be  moat 
generally  useful,  and  by  various  chemical  investigations  the  cause  of 
this  success  has  been  satisfactorily  explained.  In  the  form  of  Super- 
phosphate of  Lime,  the  demands  are  so  large,  that  the  manufacture  has 
rapidl}"*  risen  into  one  of  the  highest  importance  and  magnitude,  and 
the  value  of  this  form  of  Phosphate  is  unquestionable.  If  we  remember 
that  every  form  of  agricultural  produce  which  is  sent  to  the  market 
carries  away  with  it  its  quota  of  this  material,  it  will  allay  any  surprise 
that  its  restoration  to  the  land  should  be  so  generally  useful  and  re- 
munerative. There  are  however  exceptional  instances,  in  which  the 
Superphosphates  are  not  productive  of  any  advantage,  and  their  use  a 
simple  waste  of  money.  The  cause  of  this  we  shall  hereafter  refer  to 
more  fully.  Observant  farmers  have  already  to  a  great  extent  deter- 
mined some  of  these  districts,  and  in  many  cases  adopted  measures  for 
preventing  these  losses.  As  a  class  it  will,  however,  be  readily 
admitted  that  Superphosphates  are  exceedingly  valuable  as  nutritive 
manures. 
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Ammoniacal  manures  have  also  attained  a  well-deserved  and 
acknowledged  value,  but  their  high  cost  has  greatly  limited  their  em- 
ployment. From  this  cause  we  do  not  possess  that  practical  evidence 
as  to  their  action,  which  we  have  of  other  classes  of  fertilizers,  still 
quite  enough  is  already  known  to  lead  to  the  conclusion  that,  whilst 
under  certain  circumstances  they  are  very  valuable,  in  other  cases  the 
advantages  gained  do  not  remunerate  for  the  expense  involved  in  their 
use.  It  must  not,  however,  be  overlookc<i  that,  by  the  judicious  produc- 
tion and  management  of  Farm-yard  manure,  large  supplies  of  ammo- 
niacal fertilizers  are  at  command,  and  which  to  a  great  extent  limits 
the  necessity  for  the  purchase  of  these  supplies.  This  becomes  the 
more  importiint  when  the  priceof  Ammonia  is  as  high  as  at  the  present 
time,  viz.,  about  £100  per  ton,  whereas  the  home  production,  by  a 
judicious  use  of  food,  is  in  every  way  consistent  with  the  most  improved 
farm  practice,  and  is  generally  by  far  the  cheapest  source  from  which 
it  can  be  obtained.  In  brief,  whilst  we  do  not  possess  any  definite 
knowledge  to  determine  with  accuracy  the  conditions  which  command 
success,  we  may  remark  that  ammoniacal  manures,  although  they  are 
expensive,-  yet  under  judicious  employment  they  are  most  valuable  and 
remunerative  stimulants,  encouraging  a  healthy  growth  and  abundant 
crops. 

The  Nitrates  are  another  class  of  fertilizers,  and  of  almost  equal 
importance  to  those  previously  noticed.  In  some  respects  they  exercise 
an  action  similar  to  ammoniacal  manures,  but  they  manifest  peculiar- 
ities which  show  that  they  cannot  be  recklessly  substituted  the  one  for 
the  other.  Here  again  the  system  of  home  production  in  compost 
heaps  exercises  an  important  influence  on  the  required  supplies.  It 
may  be  said  of  the  Nitrates,  that  as  a  class  they  are  powerful  for  good 
or  for  evil.  Judiciously  employed,  they  are  valuable  stimulants  of 
luxuriant  growth,  but  at  the  same  time  they  are  capable  of  great  injuiy 
to  the  land  ;  and  as  whips  they  leave  a  record  behind. 

The  Potash  Salts  are  of  unquestionable  value,  but  the  evidence  of 
practice  is  at  present  exceedingly  confused.  In  many  cases  they  are 
very  valuable  and  remunerative — ^in  other  cases  they  are  unproductive 
of  any  apparent  benefit, — but  sti£B.cient  is  already  known  for  them  to  be 
accepted  as  valuable  manures,  which  will  be  welcomed  assistants  for 
farm  cultivation,  when  we  are  more  fully  acquainted  with  the 
conditions,  and  circumstances,  which  are  favourable  for  their  em- 
ployment 

Salt  is  another  manure  which  claims  a  passing  notice.  The  expe- 
rience arising  from  its  employment  enables  its  action  to  bo  referred  to 
with  some  confidence,  but  we  have  much  more  to  learn  as  to  its 
character  than  we  know  at  present  It  presents  a  curious  anomaly  in 
its  action,  of  which  we  shall  ere  long  make  a  more  perfect  use.  Practi- 
cally, it  throws  a  check  upon  luxuriant  growth,  and  yet  it  favouis 
a  more  perfect  development  of  the  crop.  It  acts  as  a  drag  to  the 
carriage  wheel,  and  makes  the  progress  more  safe.    It  checks  the 
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formation  of  new  cells,  whilst  it  assists  in  filling  those  already  con- 
structed, and  it  not  only  makes  the  general  growth  more  healihy,  but 
it  improves  the  nntritiTO  character  of  the  crop. 

These  Artificial  Fertilizers  may  be  taken  as  representatives  of  the 
entire  class;  and  although  they  have  been  noticed  with  great  brevity, 
and  necessarily  in  a  very  incomplete  manner,  still,  enough  has  been 
said  to  show  how  varied  are  the  influences  they  are  capable  of  exercis- 
ing. A  closer  examination  would  have  shown  that  they  possess 
depths  which  are  not  touched  by  such  a  superficial  notice,  and  which 
will  for  years  to  come  offer  a  wide  field  of  research  for  our  ablest 
investigators.  Judging,  however,  from  the  facts  as  they  appear  before 
us,  it  is  clear  that,  in  the  selection  of  his  fertilizers,  the  farmer  has 
little  to  guide  him,  but  the  practical  experience  he  has  gained  on  his 
own  farm,  and  from  observation  in  the  district  around  him.  Ko  one 
can  value  the  importance  of  this  knowledge  more  highly  than  he  does, 
and  it  is  well  for  him  that  he  should  do  so,  for  it  will  save  him  from 
many  speculative  errors  which  to  him  would  be  costly.  These  con- 
victions we  may  term  prejudices — and  many  an  effort  has  been  made 
to  remove  these  so- termed  prejudices — ^but  containing  as  they  generally 
do  some  germs  of  truth,  it  is  well  for  him  to  be  first  satisfied  that  the 
substitute  is  more  accurate.  But  whilst  the  value  of  this  practical 
experience  is  undoubtedly  great,  those  whose  knowledge  is  the  most 
advanced  will  bo  most  reedy  to  admit  its  imperfect  and  incomplete 
character,  and  earnestly  do  they  desire  more  facts  by  which  to  attain 
greater  success  in  their  operations. 

Admitting  then  the  paramount  value  of  practical  experiments  for 
determining  the  proper  use  of  fertilizers,  it  is  very  desirable  to  con- 
sider how  it  is  that  the  numberless  experiments  which  have  been  made 
have  failed  to  give  any  clear  and  distinct  data,  from  which  we  may 
deduce  the  principles  which  should  guide  us  in  the  use  of  the  various 
fertilizers.  The  cause  is  undoubtedly  to  be  traced  to  the  fiict,  that 
whilst  the  endeavour  has  been  made  to  determine  the  influence  of  any 
one  fertilizer,  there  have  been  other  agencies  exerting  their  influences 
at  the  same  time — some  favourably,  and  others  unfavourably — and  thus 
rendering  it  very  difficult  to  determine  to  what  extent  the  selected 
fertilizer  had  contributed  to,  or  accomplished  the  result  attained.  We 
may  briefly  refer  to  some  of  these  agencies,  and  notice  the  manner  in 
which  they  interfere  with  the  direct  determinations  desired. 

The  influence  of  the  soil  natui-ally  presents  itself  as  one  of  the  most 
prominent  of  the  agencies  which  must  affect  the  trial  of  any  fertilizer. 
The  soil  is  the  source  from  which  the  mineral  constituents  of  the  crop 
must  be  drawn,  and  the  manure  employed  really  occupies  a  secondary 
position,  by  simply  supplementing  the  supplies  of  food  already  present. 
In  fact,  as  soon  as  the  manure  is  added  to  the  soil  it  becomes  incorpo- 
rated with  it,  loses  its  own  special  identity,  and  becomes  part  of  the 
soil  The  necessity  for  any  such  addition  of  fertilizing  matter  is 
obviously  dependent  upon    the  composition  of  the  soil,  for  if  any 
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material  be  present  in  sufficient  abundance,  any  furthur  addition  is 
unnecessary.  On  the  other  hand,  should  there  be  a  deficiency  of  any 
required  material,  its  supply  by  means  of  manure  is  clearly  desirable. 
Looking  at  the  matter  from  this  point  of  view,  it  would  appear 
probable  that  a  chemical  examination  of  the  soil  would  indicate  the 
measure  of  success  which  would  arise  from  the  use  of  any  fertilizer. 
It  will,  however,  be  inquired,  how  is  it  that  the  chemical  analyses 
of  soils  have  so  distinctly  failed  to  afford  these  indications — at  any  rate 
with  that  accuracy  which  we  had  a  right  to  expect  ?  Our  surprise  will 
be  removed  if  we  look  at  the  facts  more  closely.  We  have  in  all  soils 
a  certain  proportion  of  the  materials  existing  in  a  form  available  for  the 
support  of  vegetable  life,  and  we  have  the  residue  in  a  latent  form — a 
store  for  future  years.  This  latent  portion  exists  in  various  conditions 
— some  is  in  a  transition  stage,  some  advancing  towards  it,  but  at  various 
distances^  each  ready  to  follow  and  replace  its  predecessor  in  due 
'course,  but  still  maintaining  a  progressive  series  of  supplies.  In 
obtaining  an  accurate  analysis  of  any  soil  for  agricultural  purposes, 
it  is  necessary  to  isolate  that  which  is  absolutely  the  available 
matter  of  the  soil,  for  this  alone  represents  what  is  at  command 
for  the  next  crop  ;  but  inasmuch  as  more  than  this  available  matter 
is  usually  extracted  from  the  soil  for  the  purposes  of  analysis,  we 
have  a  result  which  embraces  much  which  will  not  come  into  use 
until  future  years  arrive.  With  scrupulous  care,  by  far  the  greater 
portion  of  the  fertilizing  matter  of  the  soil  is,  as  it  were,  locked  up  in 
the  land,  a  safe  provision  for  many  future  years,  and  only  a  very  small 
portion  is  available  for  immediate  use.  Any  calculation  which  em- 
bodies more  than  is  really  available  is  likely  to  mislead,  and  unless  this 
18  isolated,  and  definitely  estimated,  the  chemical  analysis  of  any 
soil  cannot  be  relied  upon  for  indicating  the  deficiency  which  has  to . 
be  supplied. 

In  the  varying  absorptive  powers  of  the  soil,  we  have  another  ex- 
ceedingly important  agency  which  has  been  sadly  disregarded.  This 
power  of  holding  manure  has  been  shown  to  be  largely,  if  not  entirely, 
dependent  upon  the  condition  of  certain  constituents  of  the  soil,  which 
enable  a  definite  chemical  action  to  take  place,  whereby  various  fertiliz- 
ing matters  are  held,  until  taken  up  by  vegetation.  I  refer  with 
much  pleasure  to  the  important  investigations  of  Professor  Way, 
originally  published  in  the  Journals  of  the  Koyal  Agricultural  Society 
of  England,  which  clearly  establish  the  fact,  that  the  silicates  of.  the 
soil  are — ^under  certain  conditions — capable  of  performing  this  duty  in  a 
very  perfect  manner.  It  will  be  evident  that  the  degree  in  which  this 
power  is  possessed  by  soils  must  have  an  important  influence  upon  the 
use  of  any  soluble  manure,  and  cannot  be  safely  disregarded  in  any 
estimate  of  the  relative  action  and  practical  value  of  any  fertilizer. 

TIm  physical  character  of  the  soil  claims  oar  attention,  for  it  also 
plays  an  important  part,  especially  in  relation  to  the  influence  of 
climate,  for  the  one  largely  modifies  the  action  of  the  other.  Take,  for 
example,  the  difference  between  a  close  and  retentive  clay  soil  in  a  wet 
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climate,  and  a  porous  sandy  soil  in  the  same  district,  and  it  will  be 
obvious  that  these  soils  roust  differ  materially  for  the  purposes  of 
agriculture,  and,  consequently,  in  the  adrantageous  employment  of 
similar  fertilizing  materials. 

The  influence  of  climate  is  another  agency  which  in  practice  will 
exert  its  full  influence,  however  much  we  may  disregard  it,  in  our 
calculations.  Not  only  are  the  soil  and  the  manure  brought  under  its 
action,  but  the  growing  crop  is  especially  affected  by  the  climatic  in- 
fluences to  which  it  may  be  subjected.  We  are,  therefore,  compelled 
to  give  particular  attention  to  the  influence  of  climate  in  forming  any 
conclusion  as  to  the  value  of  a  manure. 

The  influence  of  the  seed,  in  connexion  with  the  experimental  trials 
of  manures,  has  been  in  general  very  much  disregarded,  and  yet  it  is 
probable  that  it  has  a  greater  influence  on  the  result  than  the  quality 
of  the  manure  used.  Here  we  have  the  germs  of  those  organisms  by 
which  the  crop  is  to  be  produced — here  we  have^  as  it  were,  the  build- 
ers who  are  to  utilize  the  materials  presented  in  the  soil,  and  the 
fertilizers  we  employ — on  their  constitutional  strength,  and  aptitude 
for  the  object  to  be  attained,  we  are  dependent  for  success  ;  and  yet 
how  little  regard  has  been  paid  to  the  living  organism  which  has  to 
accomplish  the  task.  Attention  has  been  too  exclusively  given  to  the 
food  supplied,  rather  than  to  the  capabilities  of  the  plant  for  making 
use  of  that  food.  We  recognise  this  influence  in  animal  life,  and 
carefully  secure  in  our  improved  breeds  of  stock  those  special  tenden- 
cies which  most  perfectly  utilize  the  food  we  give.  We  know  that  the 
food  we  employ  can  be  more  or  less  economically  utilized,  just  in  pro- 
portion as  we  regard  or  disregard  those  conditions  of  life  which 
influence  and  control  the  desired  result.  We  do  not  content  ourselves 
by  testing  one  kind  of  food  against  another,  regardless  of  the  capabili- 
ties of  the  living  structure  by  which  the  work  has  to  be  done.  It 
would  now  be  regarded  as  a  great  error  of  judgment  to  expect,  that  as 
good  a  result  would  be  obtained  by  giving  an  equal  weight,  of  equally 
good  food,  to  an  inferior  animal  as  to  one  that  has  been  well  bred,  frnd 
which  possesses  great  aptitude  for  the  production  of  meat.  In  these 
cases  we  fully  recognise  that  it  is  not  the  food  alone  which  controls 
the  result,  but  the  natural  character  of  the  vital  organism  by  which  the 
structure  has  to  be  built  up ;  the  same  principles  apply  to  vegetable 
life  in  a  somewhat  modified  form.  It  is  well  known  that  any  special 
aptitude  observed  in  a  plant  can  be  encouraged  and  rendered  more  per- 
fect and  more  permanent  by  careful  cultivation ;  the  entire  system  of 
cultivation  declares  the  principle  to  be  true.  Every  farmer  is  aware  of 
the  fact,  that  to  maintain  the  quality  and  productiveness  of  his  crops, 
he  must  have  a  **  change  of  seed,'*  although  the  principles  involved  are 
very  imperfectly  understood.  But  whilst  these  facts  have  received 
attention  for  some  of  our  farm  crops,  they  have  been  greatly  disregarded 
for  others;  and  in  the  case  of^the  seed  for  root  crops,  this  is  more 
particularly  the  fact.  Many  a  laurel  has  been  won  from  inferior 
inanures  by  a  careful  selection  of  seed,  whilst  n:any  a  good  manure  has 
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borne  the  discredit  of  a  failorei  which  more  justly  belonged  to  the 
seed.  Experienced  competitors  for  prizes  for  the  best  crops  grown 
with  certain  manures  could — if  they  would — communicate  many  a 
secret  about  the  seed  they  use.  They  treat  it  with  the  same  watchful 
care  as  they  would  bestow  on  a  race-horse,  or  a  greyhound,  or  stock 
intended  for  exhibition.  Here  the  truth  is  recognised,  but  the  day  is 
not  far  distant  when  it  will  be  generally  looked  upon  as  largely  in- 
fluencing all  our  agricultural  operations,  and  especially  all  experi- 
mental trials  for  determining  the  relative  value  of  fertilizers. 

27ie  condition  of  solubility  in  which  any  fertilizer  is  employed  neces* 
sanly  influences  its  economical  use.  On  the  one  hand,  waste  has  to  be 
avoided ;  on  the  other,  a  sufficient  supply  has  to  be  maintained,  ready 
for  the  requirements  of  the  crop,  during  its  several  stages  of  growth. 
This  is  necessary  in  the  case  of  each  and  every  material  required  by. 
the  plant;  but  as  an  illustration  of  the  principle,  we  simply  notice 
the  Phosphates  of  Lime.  The  earliest  form  in  which  these  were  used 
as  manures  was  as  bone  more  or  less  finely  broken.  The  results  ob- 
tained were  satisfactory  and  encouraging,  but  the  manure  was  slow  in 
coming  into  operation.  In  1 840,  Liebig  purposed,  that  they  should  be 
treated  with  Sulphuric  Acid,  so  as  to  quicken  their  action,  and  enable 
the  outlay  to  be  more  quickly  repaid.  This  was  the  first  introduction 
of  a  new  system  of  manufacture,  by  which  great  wealth  has  been  accumu- 
lated^—a  manufacture  which  has  since  undergone  certain  economical 
improvements — and  has  now  become  a  trade  of  surprising  magnitude 
and  importance.  It  has  unquestionably  given  an  impetus  to  agricul- 
ture, from  which  the  greatest  benefits  have  arisen;  but  notwithstand- 
ing this  great  success,  many  practical  men  have  raised  the  caution 
signal,  and  suggested  inquiry,  with  a  view  to  obtain  still  greater  ad- 
vantages. Let  us  briefly  see  whether  there  is  any  just  cause  for  this 
caution,  or  for  the  hope  they  entertain. 

The  term  soluble  phosphate  has  become  very  familiar  in  agricul- 
tural and  commercial  circles,  as  it  has  been  accepted  as  indicating  the 
quality  and  value  of  Superphosphates.  It  is  a  term  used  by  chemists 
to  particularise  a  certain  definite  form  of  phosphate  of  lime,  in  which 
one  equivalent  of  phosphoric  acid  is  combined  with  one  equivalent  of 
lime.  It  has  been  commercially  assumed  that  this  is  the  only  form  of 
soluble  phosphate,  and  thus  we  have  insensibly  glided  into  an  error. 
It  is  well  known  to  chemists,  that  there  is  another*  form  of  phosphate 
of  lime,  which  is  also  soluble  in  water.  This  form  of  soluble  phosphate 
diflers  in  a  very  marked  degree  from  the  ordinary  soluble  phosphate, 
not  only  in  its  composition,  but  also  in  the  conditions  of  its  solubility. 
Instead  of  having  one  equivalent  of  lime,  combined  with  one  equivalent 
of  phosphoric  acid,  it  has  two  equivalents  of  lime  so  combined,  and  it 
requires  a  very  much  larger  quantity  of  water  to  take  it  up  in  solution. 


•  There  are  other  forms  of  Phosphate  of  Lime  which  are  alw  soluble  in  water, 
besidei  those  specially  referred  to. 
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It  may  be  fairly  asked,  does  this  make  any  practical  difTerence  in  the 
agricultural  value  of  phosphatic  manures  ?  There  need  be  no  hesita- 
tion in  stating  that  it  does;  and  herein  lies  the  explanation  of  some  of 
those  differences  which  have  arisen  between  the  practice  of  the  farm 
and  the  deductions  which  have  been  made  from  laboratory  examina- 
tions. In  the  gradual  decomposition  of  unmanu£su2tured  bones  in  the 
■oily  we  do  not  have  that  form  of  phosphate  of  lime  produced  contain- 
.ing  one  equivalent  of  lime,  but  we  have  the  slowly  soluble  phosphate 
of  lime  formed,  with  its  two  equivalents  of  lime.  Here  again  is  the 
explanation  of  a  somewhat  popular  error,  that  bones  when  they  have 
b^en  treated  with  sulphuric  acid,  whilst  acting  with  greater  rapidity, 
00  so  in  a  similar  manner.  Such  treatment  with  Sulphuric  Add,  as  it 
is  usually  practised,  of  necessity  produces  a  large  proportion  of  rapidly 
soluble  phosphate  of  lime;  and  if  the  treatment  with  acid  be  carried  on 
to  the  full  extent  of  the  manufacturer's  power,  it  takes  this  form 
entirely,  whereas  this  form  of  soluble  phosphate  canpot  be  produced 
when  the  bones  decompose  in  the  soil.  In  many  cases  superphosphates 
'*  go  back'*  in  their  percentage  of  soluble  phosphate,  after  they  have 
been  made,  and  consequently  are  known  as  "reduced"  superphosphates. 
The  loss  thus  thrown  upon  the  manufacturer  is  very  great.  This  loss 
arises  from  the  fact,  that  under  the  analysis  which  is  to  indicate  the 
commercial  value,  it  is  only  that  portion  which  has  not  '*  gone  back'* 
which  is  estimated.  The  opinion  held  by  manufacturers  of  the 
hardship  thrown  upon  them  has  met  with  a  responsive  echo  from 
the  consumers,  who  generally  consider  that  superphosphates  which 
have  ''j^ne  back"  have  a  better  and  more  lasting  action  than  their 
analysis  indicates.  Thus  it  has  been  recognised  in  the  trade,  that  oer- 
tiin  forms  of  phosphatic  manures  analyse  badly,  whilst  their  effects  on 
the  land  are  excellent ;  and  other  phosphates  analyse  well>  when  they 
are  unquestionably  inferior  iu  their  action. 

One  well-recognised  feature  in  the  action  of  these  **  reduced"  super- 
phosphates is  the  influence  they  exert  on  the  root  crops  in  the  latter 
stages  of  their  growth.  The  production  of  a  heavy  weight  of  highly 
nutritious  bulbs  is  the  object  to  be  attained  in  the  successful  culture 
of  our  root-crops.  We  do  not  desire  to  see  a  rapid  and  high-pressure 
growth  in  the  early  stages,  which  rushes  the  crop  into  mildew  when  the 
first  check  arises,  but  a  steady  and  continuous  development  of  the  crop; 
and  more  particularly  so  in  th»  finishing  stage  of  the  plant's  growUi, 
when  tbe  cells  are  being  stored  with  the  most  nutritious  food.  If  the 
manure  and  seed  both  favour  an  excessively  rapid  growth,  there  is  not 
sufficient  time  for  the  cells  to  be  firmly  constructed,  and  it  often  happens 
that,  before  they  can  be  filled  with  the  nutritious  food  for  which  they 
were  destined,  decay  commences,  and  the  feeding  value  of  the  crop  is 
excessively  small.  Here  is  the  striking  difference  between  the  action 
of  a  phosphate  of  lime  which  is  rapidly  soluble,  as  distinguished  from 
that  other  form  which  is  more  slowly  soluble,  and  which,  whilst  fast 
enough,  is  not  too  fast.  Now,  it  cannot  be  too  distinctly  stated  that 
the  present  mode  of  estimating  the  value  of  superphosphates  has  acted 


A  rHficial  Fertilizers.  395 

most  unfairly  on  the  best  manafactnren,  and  has  practically  compelled 
them,  against  their  better  judgment,  to  gp  in  for  what  may  be  termed 
''racing"  superphosphates,  which  analyse  well.  The  loss  these  "  reduced" 
superphosphates  are  supposed  to  have  sustained  is  really  their  special 
excellence.  We  have,  ^o,  a  singular  confirmation  of  these  views,  if 
we  notice  the  description  of  soil  on  which  superphosphates  give  their 
most  satisfactory  results.  It  is,  with  scarcely  an  exception,  on  soils 
in  which  there  is  carbonate  of  lime  present.  Now,  we  know,  as  a 
matter  of  fact,  that,  when  the  rapidly  soluble  form  of  phosphate  of  lime 
is  added  to  such  soils,  it  almost  immediately  ''  goes  back"  into  the  form 
of  the  slowly  soluble  phosphate  of  lime,  and  its  work  is  characterised 
by  a  steadiness  of  action  which  is  not  observable  under  any  other  cir- 
cumstances. Under  certain  conditions  of  soil  and  climate,  we  shall, 
doubtless,  find  it  desirable  to  carry  forward  the  manufacture  as  at  pre- 
sent ;  but  it  may  be  stated,  with  equal  confidence,  that,  under  other 
circumstances,  this  will  not  be  done.  This,  however,  can  only  be  deter- 
mined by  a  series  of  careful  experiments  in  the  field.  Embodied  in  this 
question  there  is  an  annual  saving  for  the  manufacturers  supplying 
the  United  Kingdom  of  from  £100,000  to  £200,000,  and  for  the  con- 
sumer probably  four  or  five  times  that  amount.  It  is,  therefore,  a 
very  serious  and  important  matter  for  both  parties.  That  there  are 
difficulties  connected  with  the  estimation  of  these  "reduced"  super- 
phosphates, no  one  for  a  moment  doubts ;  but  difficulties,  when  they 
are  discovered,  receive  but  one  treatment  —they  are  surmounted.  To 
carry  forward  the  manufacture  beyond  what  is,  in  the  opinion  of  the 
maker  and  the  buyer,  most  desirable,  simply  to  meet  the  present 
accepted  mode  of  estimating  the  value  of  superphosphates,  is  so  mani- 
festly against  public  interests,  that  when  the  truth  is  recognised  the 
practice  must  cease. 

It  is  also  worthy  of  comment,  that  although  we  have  drifted  into 
the  employment  of  one  class  of  phosphates,  viz.,  phosphates  of  lime, 
there  is  no  reason  to  believe  that  other  phosphates  are  devoid  of  value, 
and  yet  they  have  been  absolutely  neglected ;  here  again  is  a  fine  field 
for  experimental  research. 

In  ths  judicious  combination  of  manures  we  have  scope  for  the  exer- 
cise of  the  highest  ability,  with  every  prospect  of  increased  advantage 
and  economy.  It  must,  however,  be  admitted  that  whilst  we  have 
such  indefinite  views  as  to  the  most  economical  employment  of 
individual  fertilizers,  that  we  are  still  more  deficient  in  that  knowledge 
which  should  regulate  their  combined  use.  Enough,  however,  is 
known  to  afford  proof  that  when  such  information  has  been  acquired, 
it  will  be  of  the  highest  value. 

And,  finally,  it  should  be  borne  in  mind  that  in  estimating  the 
produce  obtained  from  any  fertilizer,  we  have  not  simply  to  regard  the 
weight  of  the  product,  hut  its  quality.  We  commonly  hear  of  certain 
fertilizers  producing  30,  40,  or  50  tons  of  roots  per  acre,  as  if  these 
weights  indicated  the  result,  whereas  farmers  know  perfectly  well  that 
the  feeding  powers  of  the  lesser  weight  (30  tons  per  acre)  may  be  of 
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more  valae  than  those  possessed  by  the  greater  weight  (50  tons  per  acre) ; 
and  if  so,  the  order  of  merit  may  be  exactly  reversed.  The  object  to 
be  attained  is  not  simply  the  production  of  the  greatest  weight,  inde- 
pendent of  quality,  but  the  production  of  the  largest  quantity  of  the 
most  nutritious  matter. 

The  more  important  agencies  which  influence  experimental  trials 
of  fertilizers  have  thup  been  rapidly  glanced  at;  and  it  will  be  evidoit 
to  any  one  acquainted  with  the  experiments  which  have  hitherto  been 
carried  out,  that  these  conditions  have  rarely  received  that  attention 
which  they  demand.  We  have  in  fact  a  series  of  conditions  to  deal 
with,  of  the  most  variable  and  inconstant  character,  and  this  difficnlfy 
has  been  increased  by  the  fact,  that  few  experiments,  if  any,  have  been 
carried  out  under  circumstances  which  admit  of  a  proper  compariaon 
being  instituted.  It  is  to  meet  this  difficulty,  that  it  has  been 
suggested  that  experiments  should  be  carried  out  in  this  ootintry, 
under  an  arrangement  which  shall  admit  of  the  results  being  strieUy 
comparable. 

It  has  been  proposed  to  select  a  series  of  stations  in  different  parts  of 
Ireland,  so  that  each  geological  formation  and  each  variety  of  soil  shall 
be  operated  upon,  the  chemical  and  physical  character  of  these  soils  to  be 
examined,  the  peculiarities  of  climate  recorded  by  meteorological  ob- 
servations, the  manure  and  seed  employed  to  possess  an  uniformity  of 
character,  the  cultivation  to  be  carried  out  as  approximately  as  circum- 
stances permit,  and  the  produce  weighed,  and  its  quality  determined. 
With  a  view  to  simplify  the  course  of  operations,  it  is  proposed,  in  the 
first  instance,  to  limit  the  fertilizers  used  to  one  class,  viz.,  phosphates 
of  lime,  and  to  supply  them  in  various  degrees  of  solubility,  so  as  to 
determine  the  laws  which  regulate  the  action  of  this  description  of 
manure  upon  various  soils  and  under  different  conditions  of  climate. 
By  the  adoption  of  this  course  of  procedure,  the  number  of  variable 
conditions  will  be  diminished,  for  the  cultivation,  the  manure,  and  the 
seed  at  each  station  will  be  as  nearly  alike  as  possible.  The  soil  and 
the  climate  will  then  remain  as  variable  conditions,  and  these  will  be 
examined,  observed,  and  recorded,  so  that  their  respective  influences 
may  be  determined.  When  the  experimental  trials  have  fairly  indi- 
cated the  special  peculiarities  of  the  phosphates  of  lime,  other  fertilizers 
may  be  treated  in  a  similar  manner,  and  their  respective  influences 
determined.  In  this  way  it  is  anticipated  that,  whilst  practical  agri- 
culturista  will  have  the  fullest  opportunity  of  forming  their  own  opi- 
nions by  these  trials  in  the  field,  those  who  seek  to  deduce  from  these 
experimental  trials  the  principles  which  regulate  the  action  of  ferti- 
lizers will  have  full  scope  for  scientific  research. 

The  subject  with  which  we  are  dealing  is  by  no  means  one  of  little 
practical  importance ;  it  is  calculated  greatly  to  benefit  the  commer- 
cial success  of  the  manufacture  of  artificial  manures ;  it  deeply  affects 
the  interests  of  every  cultivator  of  the  soil,  and  consequently  every 
owner  of  land  ;  its  influence  on  the  prosperity  of  the  agricultural  com- 
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munity  is  not  to  be  calculated  by  thousands  of  pounds  annually,  but 
by  millions ;  it  offers  a  field  of  research  for  men  of  every  branch  of 
agricultural  science ;  and  it  is  deservedly  worthy  of  encouragement  by 
the  Royal  Dublin  Society — a  Society  which  has  already  inscribed  upon 
its  banners  many  noble  achievements  in  the  paths  of  Practice  and 
Science. 


XXX.—"  Sfate  of  the  Sea-  Coast  Fisheries  of  Ireland.''  By  Wm. 
Andrews,  M.  R  J.  A.,  Chairman  of  the  Committee  of  Natu- 
ral History. 

[Read  February  3,  1873.] 

Ix  submitting  this  evening  the  statement  with  reference  to  the 
*'  Irish  Sea  Coast  Fisheries,''  it  must  be  considered  as  an  adjunct  to  the 
Beport  of  the  "  Trustees  for  Bettering  the  Condition  of  the  Poor  of  Ire- 
land/' especially  directed  to  the  coast  fisheries,  who  have  just  published 
their  Transactions  for  the  past  year  (1872). 

As  there  are  many  points  of  interest  and  explanations  which  could 
not  be  embodied  in  that  report — "  the  forlorn  hope  of  the  Irish  fisheries" 
— I  have  ventured,  as  one  of  the  honorary  secretaries  of  that  Society,  to 
notice  such  in  the  "Proceedings  of  the  Royal  Dublin  Society,"  as  the  pro- 
per channel  through  which  every  species  of  Irish  Industry  should  be 
made  known  and  encouraged.  In  doing  so,  it  will  clear  much  of  the 
mystery  that  has  ever  been  a  cloud  over  that  branch  of  national  enter- 
prise. 

It  is  not  necessary  here  again  to  allude  to  the  importance  with  which 
the  British  fisheries  have  always  been  considered  in  past  reigns,  and  by 
past  Governments  of  British  Legislature,  and  to  all  the  Parliamentary 
Acts  which  have  been  discussed  and  passed  for  their  better  promotion, 
and  it  would  be  invidious  to  consider  what  has  been  done  either  for 
England  or  for  Scotland  in  comparison  to  that  of  Irelan^,  for  I  have 
always  believed  that  the  fault  rested  with  ourselves,  and  to  our  apathy 
and  neglect  of  well-founded  representations  of  the  subject.  I  shall 
therefore  simply  give  an  outline,  commencing  with  the  period  when  the 
Irish  fisheries  received  a  stimulus  from  Imperial  Legislature  in  the 
year  1819. 

It  is  an  impossibility,  previous  to  that  date,  to  show,  with  any  accuracy, 
the  number  of  men,  boats,  and  means  employed  in  the  fisheries,  for 
documents  so  completely  vary,  that  any  statistics  of  the  kind  could  not 
be  depended  upon  nor  maintainable.  Indeed  such  views  may,  with 
propriety,  be  carried  through  all  the  returns  from  that  period  to  the 
present  time.  The  Act  59th  George  III.,  c.  109,  with  its  several  sections, 
did  apparently  an  immense  amount  of  good  in  stimulating  the  fisheries. 
Four  Inspectors-General,  one  for  each  province,  with  station  Inspectors, 
were  appointed  to  see  the  several  provisions  of  the  Act  carried  out.  A 
section  of  that  Act,  which  gave  bounties  on  tonnage,  brought  into  play 


398      Mr.  Andrews  on  the  Sea^ Coast  Fiaheries  of  Ireland. 

numbers  of  speculators,  who  rushed  into  competition  with  every  species 
of  crafty  for  the  accounts  of  the  fisheries  for  1820  report  an  old  brig  of 
78  tons,  and  trading  sloops  of  67  to  55  tons,  clearing  out  for  the 
herring  fishery.  Many  of  these  vessels  went  to  Bcotland,  bought 
their  fish,  dallying  out  their  term  of  three  months,  and  then  returned, 
receiving  the  bounty.  The  fishermen  who  had  entered  their  vessels 
considered  they  were  justly  entitled  to  the  bounty  by  only  wearing 
out  their  time.  In  fact,  Mr.  James  Redmond  Barry,  the  Inspec- 
tor-General for  the  South,  observed  "  that  he  never  had  considered  the 
bounty  system  anything  better  than  an  encouragement  to  fraud  and  in- 
dolence." 

The  Beports  of  the  Inspectors- General  for  1820  and  1821,  published 
in  1823,  convey  but  little  information  of  value,  their  knowledge  of  the 
fisheries  of  those  days  being  rather  antiquated ;  still,  no  question  but 
that  great  zeal  was  manifested  by  the  superiors  and  their  officers  in  the 
promotion  of  the  fisheries.  W.  H.  King,  Esq.,  Inspector-General, 
whose  district  extended  from  Killala  Bay  to  Kerry  Head,  I  had,  when 
a  boy,  frequently  met.  He  had  been  in  the  Royal  Navy,  and  though 
knowing  but  little  of  the  fisheries,  he  was  most  zealous  in  exploring 
some  of  the  banks,  off  the  coast,  and  advocated  strongly  the  deep-sea 
fishery.  It  was  he  who  suggested,  in  his  Reports  of  1820  and  1821, 
the  cutting  of  a  canal,  the  Bell  Mullet,  the  narrow  neck  of  land  that 
divided  Broad  haven  Harbour  from  Blacksod  Bay,  and  which  was  twenty 
years  after  undertaken  and  completed,  as  shown  by  the  Nineteenth  Re- 
port of  the  Commissioners  of  Public  Works.  It  was  a  most  important 
navigation  to  small  boats,  saving  their  rounding  the  wild  headlands  of 
Achill  and  of  Erris,  and  at  the  time  would  have  been  of  infinite  use  to 
the  boats  of  His  Majesty's  cruisers  in  the  prevention  of  smu^Ung. 
Fishing,  at  that  period,  was  but  a  secondary  employment  to  the  men  of 
the  coasts,  to  such  an  extent  was  smuggling  carried  on.  From  the 
entire  range  from  Loop  Head  to  Hag's  Head,  on  the  coast  of  Clare,  an 
iron-bound  coast,  were  numerous  fishing  villages,  in  which  resided  a 
hardy  race  of  corrach  or  canoe  men.  The  banks  off  the  coast  gave  the 
finest  turbot  and  haddock,  and  two  days'  fishing  in  the  week  were  suffi- 
cient for  all  demands.  Their  canoes,  by  hundreds,  were  ever  readj  to 
launch  on  the  appearance  of  a  smuggler  off  Baltard,  Malbay,  orLiscan- 
nor,  clearing  out  the  smuggler's  cargo  of  tobacco  and  brandy,  hollands, 
&c.,  in  a  night's  work-  Large  luggers,  and  the  notorious  "Big  Jane," 
which  was  more  than  a  match  for  the  finest  Cutter  in  the  service,  were 
always  hovering  off  the  coast.  There  were  splendid  cruisers  on  the 
look  out;  and  I  have  seen  in  the  Shannon  the  ''Arab,*'  "Sappho,"  "Gan- 
net,"  and  "  Brazen,"  sloops  of  war,  with  cutters  of  a  very  large  class — 
"Nepean,"  "  Griper,"' "Vandeleur," and  **  Whitworth,"aird ''Richmond" 
schooner.  These  smuggling  canoe-men  aU  swelled  the  Fishery  Reports  as 
men  engaged  in  the  fisheries,  and  others  whose  pursuits  were  picking  kelp, 
poteen- making,  and  tillage.  I  recollect  dining  with  Captain  King  on 
board  the  "Vandeleur"   cutter,  in  Scattery  Roads,    commanded  by 
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Lieutenant  Napier,  E.  N.,  when  information  was  brought  of  the  ''Fox"- 
lugger  (afterwards  captured)  being  off  Malbay.  The  **  Yandeleur" 
immediately  got  underweight  stood  down  the  Shannon,  but  on  rounding 
Loop  HeadL  with  a  large  second  jib  on,  spining  her  bowsprit  in  the 
heave  of  a  heary  sea,  and  had  to  return.  In  November,  1823,  both 
the  *'  Arab''  sloop  of  war  and  the  * 'Big  Jane"  were  lost  in  a  heavy  gale 
off  the  stags  of  Broadhaven.   * 

It  is  not  surprising,  then,  that  the  Reports  of  1823  gave  such  a 
large  increase  from  1819,  as  to  number  in  1823,  27,142  vessels,  and 
the  men  said  to  be  engaged  in  the  fisheries  49,448.  .The  Act  of  1824 
reduced  the  tonnage  bounty,  and  still  further  alterations  of  the  laws 
were  made  in  the  year  1826,  when  the  Act  of  7  George  lY,  repealed  all 
bounties  to  cease  or  expire  on  the  5th  April,  1830.  The  speculating 
adventurers,  who  had  principally  provided  large  boats  for  claims  of  the 
bounty  on  tonnage,  withdrew  them  from  the  fisheries,  which  left  desti- 
tute a  large  number  of  men,  and  obliged  them  to  seek  other  employ- 
ments, while  many  emigrated,  which  relieved  to  some  extent  the  distress 
that  would  have  followed,  though  the  latter  were  mostly  land  laBourers ; 
yet  they  had  swelled  the  lists  of  fishery  statistics. 

At  the  end  of  1829  the  return  of  vessels  showed  the  reduction  to 
12,611 — the  men  numbering  63,421.  The  bounties  that  had  been 
paid  by  the  Government,  distributed  over  a  period  of  ten  years,  amounted 
to  £151,390  44  ld,\  but,  independent  of  that  sum,  loans  and  grants 
had  been  largely  made  to  the  fishermen,  sanctioned  by  the  66th  section 
of  the  59th  George  III.,  6.  109,  which  kept  on  a  body  of  fishermen, 
and  greatly  aided  them  in  the  building  and  repairing  of  boats,  and 
providing  gear.  It  is  to  be  regretted  that  that  fund  was  not  continued, 
for  it  enabled  the  poorer  fishermen  still  following  the  fisheries  to  keep 
their  boats  in  repair.  A  building  loan  fund,  as  suggested  by  Mr.  Barry 
in  1821,  would  have  had  beneficial  efiects. 

From  1830  to  1846  but  little  dependence  can  be  placed  upon  the 
official  Keports  of  the  actual  state  of  the  Irish  fisheries.  The  seasons 
were  favourable  or  unfavourable — supplies  of  fish  appeared  good,  yet 
this  was  chiefiy  owing  to  the  uncertain  and  limited  means  of  transit. 
Still,  the  fisheries  could  not  be  considered  in  a  healthy  state,  neither 
could  dependence  be  placed  on  the  statistics,  which,  in  1846,  by  the 
Nineteenth  Eeport  of  the  Board  of  Public  Works,  in  which  the  return 
of  the  Inspectors  of  Fisheries  is  given,  and  which  there  states  that  the 
vessels  numbered  19,883,  and  the  men  and  boys  93,0? 3i  These  vague 
statistics  can  easily  be  shown  by  the  return  made  of  native  fishermen 
and  boats  near  or  within  the  range  of  Eoundstone,  county  Gal  way, 
given  in  the  Report  for  1846,  which  states  the  numbers  as  6,840  men 
and  boys,  and  1,530  boats  of  all  classes. 

The  falsity  of  these  kind  of  returns  is  strikingly  exemplified  by  the 
evidence  of  Mr.  Hurt,  of  Clifden,  county  Galwuy,  before  the  Select 
Committee  of  the  House  of  Commons'  Seacoast  Fisheries  (Ireland)  Bill, 
27ih  June,  1867,  who,  on  the  question  of  the  coastguard  officers' return 
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for  1865|  which  gave  379  yesselB  and  1,893  men  employed  on  the 
coast  from  Mason  Island  to  Rnana,  states  in  reply,  that  '*  there  is  not 
a  vessel  at  all  npon  that  part  of  the  coast  fishing;  in  fact»  that  the 
returns  were  inaccurate,  and  that  the  people  or  fidiermen  had  not  re- 
covered  the  effects  of  the  famine  to  show  such  an  increase  as  reported." 
From  information  recently  received  from  the  north  of  Ireland,  every 
species  of  boat  had  been  returned  as  engaged  in  the  fisheries,  thoagfa 
the  chief  occupation  was  the  collecting  of  seaweed,  sand,  &c.,  and  other 
purposes  for  land  service.  Such  views  may  be  adduced  as  general 
around  most  parts  of  the  coasts  of  Ireland,  especially  the  remote 
districts. 

During  the  year  1 844  an  attempt  was  made  by  the  Loyal  National 
Repeal  Association,  of  which  the  late  Maurice  O'Connell,  M.  P^  was 
chairman,  and  a  Report  published  in  the  month  of  September,  to  show 
the  amazing  advantages  that  would  result  in  the  encouragement  and 
prosecution  of  the  Irish  sea  fisheries,  and  gave  statistics  of  their  state 
at  that  time.  The  committee  suggested  that  an  educational  training  of 
the  fishermen  and  their  families  should  be  adopted,  and  that  proper 
investigations  should  be  carried  out  for  the  better  knowledge,  improve- 
ment, and  protection  of  the  fisheries — ^in  short,  ''such  branches  of 
knowledge  placed  within  their  reach  as  must  conduce  to  render  them 
at  once  skilfid  and  hardy  in  their  own  calling,  teach  them  to  respect 
the  rights  and  properties  of  others,  and  increase  and  preserve  their 
own." 

In  1830  and  1831  potato  failure  and  cholera  gave  some  stag^nation 
to  the  fisheries,  but  they  recovered  to  some  extent,  until  the  climax  of 
evil  came  upon  them  in  1847  and  1848.  In  1846  the  sad  approach  to 
this  evil  had  manifested  itself  in  the  total  failure  of  the  potato  crop, 
when  the  dire  distress — more  especially  among  the  coast  population — 
strongly  interested  Sir  Charles  £.  Trevelyan,  then  Assistant  Secretary 
at  the  Treasury,  to  alleviate,  as  far  as  possible,  such  misery;  and 
through  his  recommendation  a  grant  of  £5,000  was  sanctioned  by  the 
Treasury,  from  the  Governors  of  the  **  Irish  Reproductive  Loan  Fund'' 
— ^for  the  formation  of  curing  stations  on  such  parts  of  the  coasts  where 
destitution  appeared  the  greatest  among  the  fishermen.  These  were 
chosen  in  localities  on  the  northern,  western,  and  southern  coasts;  and 
curers  were  brought  from  Scotland  to  cure  and  to  teach  the  system  of 
curing  fish.  The  stations,  in  several  cases,  were  injudiciously  selected. 
The  Scotch  curers,  being  only  temporarily  engaged,  were  indifferent 
(wilh  the  exception  of  Robert  Brown,  of  Pittenweem)  as  to  the  success 
of  their  mission,  or  of  the  promotion  of  the  Irish  fisheries,  and  the  fish 
in  most  instances  were  discreditably  cured. 

lloundstODe,  a  station  selected  where  such  a  large  number  of  fisher- 
men and  boats  had  been  returned,  was  obliged  to  be  abandoned,  and  a 
subsequent  Report  of  the  fishery  officials,  mentioning  this,  states: — 
*'  Owing  to  the  total  apathy  or  inability  of  the  inhabitants  to  avail 
themselves  of  its  advantages.''     '*  In  fact  the  soup  kitchen  had  more 
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attractions  than  hazardous  exertions  on  a  dangerous  and  exposed  coast, 
BO  that  few  attempts  were  made  to  supply  fish  to  the  station."  They 
were  not  fishermen  or  sailors,  as  the  return  already  quoted  supposed 
them,  hut  mere  sod-men. 

It  has  heen  recently  stated  that  those  curing  stations,  when  so  per- 
emptorily abolished,  paid  50  to  80  per  cent  profit.  This  is  one  of  the 
misrepresentations  too  frequently  put  forward  as  Irish  grievances  that 
cannot  be  maintained.  On  the  contrary,  unfortunately,  they  were 
wound  up  with  loss,  and  with  unfavourable  results.*  As  I  have 
already  stated,  several  of  the  stations  were  injudiciously  selected,  to  the 
exclusion  of  much  more  capable  localities,  and  more  favourably  circum- 
Btanced  for  carrying  out  the  intentions  of  Sir  Charles  Trevelyau — such 
as  Dingle,  where,  as  Mr.  Donnell,  Inspector  of  Harbours  to  the  Com- 
missioners of  Irish  Fisheries,  reported — *^  The  town  contains  a  population 
of  real  fishermen  exclusively  employed  in  the  fisheries." 

At  that  period  I  visited  the  south- west  of  Ireland,  and  western  parts, 
as  I  had  for  several  years  previously,  exploring  the  coasts,  and  which 
made  me  well  acquainted  with  the  condition  of  the  fisheries,  and  what 
would  likely  tend  to  their  encouragement.  In  Eilleany,  Great  Arran 
Isle,  Gal  way  Bay,  there  were  twenty-five  boats,  of  from  ten  to  six  tons, 
and  fourteen  canoes,  manned  by  150  men,  who  were  all  in  the  most 
miserable  state,  without  clothes  or  food,  and  many  able-bodied  men 
bad  died  of  actual  starvation,  and  such  were  the  scenes  in  all  parts  of 
the  islands.  When,  some  years  previously,  I  had  explored  Dingle  Bay 
and  the  islands  off  that  coast,  I  saw  the  capabilities  of  its  fisheries,  and 
how  little  the  poor  means  of  the  fi^shermen  had  enabled  them  to  turn  to 
advantage.  The  numbers  of  able-bodied  fishermen  that  were  there, 
their  sad  state  of  destitution,  and  their  utter  incapability  of  benefiting 
to  the  extent  their  fisheries  would  yield  to  them,  having  only  cumber- 
some open  spritsail  boats,  which  gave  neither  comfort  nor  protection 
at  sea,  led  to  the  formation  of  the  *'  Eoyal  Irish  Fisheries  Company." 
The  objects  and  likely  results  were  so  satisfactorily  put  forward,  the 
project  received  the  warmest  support  of  the  late  Admiral  Sir  Thomas 
TJsdier,  the  Marquis  of  Lansdowne,  and  Sir  Charles  Trevelyau — the 
latter  I  met  in  Dublin  with  Sir  Eandolph  Eouth.  So  favourably, 
indeed,  I  may  say  was  it  entertained,  that  a  number  of  eminent  men 
became  Patrons  and  Directors  of  the  Company,  and,  finally,  through 
the  kind  recommendation  of  the  Earl  of  Clarendon,  then  Lord  Lieute- 
nant of  Ireland,  andtheMarquis  of  Lansdowne,  President  of  Her  Majesty's 
Privy  Council,  with  the  strong  aid  of  Sir  Charles  Trevelyau  of  the 
Treasury,  a  Royal  Charter  of  Incorporation  was  granted,  by  which  the 
company  assumed  the  title  of  the  *'  Itoyal  Irish  Fisheries  Company." 
So  generously  were  the  views  entertained  of  benefiting  the  Irish 


*  The  loss  incarred  in  the  attempt  to  establish  these  fish-curing  stations,  as  per 
Acoount  rendered  to  the  Commissioners  of  Audit,  was  £4,123  13«.  lid. 
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fisheries,  that  all  expenses  of  the  Charter  wore  waived  by  the  Treasury, 
with  exception  of  fixed  and  permanent  fees  of  office,  whereby  fully  to 
the  extent  of  nearly  £900  was  conceded;  the  eminent  firm  of  Barring- 
ton  and  Jeffers  gave  the  benefit  of  their  extensive  experience;  and  all 
wonld  have  progressed  well,  were  it  not  for  the  anfortunate  condition 
of  the  country,  in  which,  as  the  famine  panic  became  less,  the  insurrec- 
tionary and  alarming  state  of  Ireland  precluded  all  possibility  of  seeking, 
or  rather  calling  in  shares. 

It  has  already  been  stated  in  a  variety  of  Reports  that  the  operations 
of  the  Company  were  commenced  at  Dingle,  where  everything  progressed 
most  favourably  with  the  peaceable  and  intelligent  fishermen  of  that 
place,  until  disputes  and  contentions  with  regard  to  trawling  arose. 
This  was  occasioned  by  a  number  of  trawl  boats  going  there  from  Dublin, 
with  the  avowed  object  of  breaking  up  the  Company.  At  that  time  but 
little  was  known  of  the  character  of  the  soundings  of  Dingle  Bay ;  the 
valuable  Admirality  surveys,  which  have  since  completely  worked  out 
the  whole  coasts  of  Ireland,  had  not  then  attempted  Dingle,  consequently 
the  entire  of  that  bay  had  to  be  tested  for  trawling  ground  by  the  boats 
of  the  Company.  When  the  invasion,  I  may  call  it,  took  place,  only 
one  small  patch  of  clear  ground  had  been  traced ;  westerly  of  the  Crow 
Bock,  and  extending  westerly  of  Ventry  Tower,  with  a  stretch  to  the 
southward  between  those  two  points,  of  barely  sufficient  scope  for  four 
boats  to  work  on — ^two  belonging  to  the  Company,  and  two  native  boats 
—consequently  serious  collisions  occurred,  and  with  the  ever  repeated 
clamour  of  the  hook-men,  destruction  of  spawn. 

This  gave  the  father  of  Irish  Fishery  Inspectors  the  opportunity  of 
canying  out  his  long  indulged  and  favourite  hobby  of  boundary  lines, 
thus  continually  fencing  the  bays  from  headland  to  headland  around  the 
coasts  of  Ireland.  Through  his  investigations  and  Reports  two-thirds 
of  the  Bay  of  Dingle  were  cut  off  against  trawling  and  all  further  enter- 
prise. 

This  prohibition  induced  boats  to  be  sent  to  Gal  way,  where  a  greater 
range  of  bay  was  open  outside  the  boundary  line  than  what  Dingle 
could  at  that  time  give.  Here  again  clamours,  which  were  encouraged, 
arose  against  the  boats ;  all  kinds  of  spawn  and  small  fry  were  sworn 
by  the  hook-men  to  be  destroyed.  Numerous  are  the  instances  I  could 
adduce,  and  specimens  exhibit,  of  the  absurdities  of  such  views,  and 
the  manner  the  inquiries  were  entertained ;  but  I  will  confine  myself 
to  one,  Galway  Bay,  which  may  answer  for  all.  I  mention  this  the 
more  particularly  as  the  evidence  given  before  the  Committee  of  the 
House  of  Commons,  Select  Committee  Sea  Coast  Fisheries  (Ireland)  Bill, 
28th  June,  1867,  of  the  remarkable  intelligence  of  Mr.  O'Flaherty  of 
the  coastguard,  and  the  strong  impression  made  upon  the  minds  of  the 
fishery  officials  as  to  the  small  fish  and  spawn  destroyed.  Mr.  O'Fla- 
herty's  Report  was  published  in  the  Report  of  the  Commissionera  of 
Fisheries  for  1852.  Now,  what  were  Mr.  0'Flaherty*s  pretensions  to 
such  knowledge,  or  arriving  at  such,  or  claim  to  such  intelligence? 
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Mr.  O'Flaherty  states  that  he  was  out  in  the  trawling  cutter  *'  Druid" 
eight  days  during  the  month  of  July,  1852,  in  Gal  way  Bay,  in  which 
return  he  gives  the  fish  taken  and  the  quantities  of  small  fish  destroyed. 
He  hottled  up  the  slime  from  the  fish  off  the  deck  as  spawn.  .  I  was  in 
Ghilway.  In  the  first  place,  according  to  the  declaration  of  the  master 
of  the  "Druid,"  the  intelligent  Mr.  O'Flaherty  was  only  out  three  days, 
and  he  took  the  returns  from  the  master  of  the  "Druid"  of  the  fish  taken 
on  other  days.  I  was  on  hoard  the  "  Druid"  in  a  stiff  hreeze,  and  great 
swell  in  the  hay  off  Black-Head.  Mr.  O'Flaherty  was  comfortahly 
ashore.  The  fish  taken  were  a  large  quantity  of  fine  turhot,  soles,  hrill, 
plaice,  small  dahs,  gurnard,  and  hake.  No  Small  fish  were  taken  of 
any  of  the  kinds  named ;  and  Mr.  O'Flaherty  and  the  supporters  of  his 
views  may  he  informed  that  no  spawn  of  fish  will  he  met  with  in  July, 
at  least  of  our  white  or  round  fish,  and  of  turhot  and  soles,  the  spawn- 
ing time  heing  past 

Exhibited  are  instances  of  the  ova  of  Purpura  laptlhiSy*  Aseidiaf 
virfftnea,  molluscs,  which  were  averred  to  be  spawn  of  fish,  and  ova 
from  the  Frith  of  Forth,  stated  to  be  the  ova  of  the  herring  dredged  in 
moderately  deep  water.  This  I  cannot  conceive  to  be  other  than  the 
spawn  of  some  of  onr  pleuronectida).  Herrings  do  not  spawn  in  deep 
water.  In  such  bays  and  inlets  as  Smerwick,  Yentry,  and  Sneem,  at 
extreme  low  tides  in  water  pools  and  gulleys  of  those  shores  will  be 
found  myriads  of  the  fry  of  the  herring  and  the  pilchard  in  the  month 
of  July ;  and  they  remain  in  the  shoaler  parts,  until  they  attain  a  size 
to  go  into  deep  water. 

Soientific^en  have  even  volunteered  evidence  somewhat  surprising. 
However,  bo  practical  knowledge  seems  to  have  been  brought  to  bear. 
Professor  Yan  Beneden,  a  great  author  on  some  subjects,  mentions  that 
Norwegian  Naturalists,  who  have  been  inquiring  into  this  question, 
have  reason  to  believe  that  the  ova  of  the  cod  float  about  on  the  sea, 
and  are  hatched  there;  and  others,  following  such  notions,  state  that 
they  have  captured  the  ova  in  a  towing  net;  but  none  of  these  men  of 
science  ever  saw  the  fry  exude  from  the  ova,  or  were  satisfied  that  such 
ova  were  in  a  healthy  or  advanced  stage  of  development  to  detect  it  to 
be  the  ova  of  cod.  The  ova  of  cod,  haddock,  ling,  and  hake,  and  even 
of  herrings,  will  not  float  when  in  a  healthy  state  of  impregnation. 
The  specific  gravity  will  always  cause  the  ova  to  sink,  and  remain 
undisturbed  in  such  localities  of  the  coast  where  instinct  influences  the 
fish  to  congregate  and  deposit  the  ova;  hence  it  is,  in  certain  seasons  of 
the  year,  that  these  fish  approach  shoaler  soundings  for  the  deposit  of 
ova.  You  will  never  meet  fish  in  deep  water  soundings  with  ova 
developed;  for  thus  in  the  winter  months  cod-fish  are  taken  nearer  the 
coast,  and  are  sold  in  our  markets  full  of  pea,  at  the  time  they  are  most 


*  This  species  of  mollnsc  is  very  destructive  to  mussel  beds, 
t  Aacidia  opalina  of  MacgiUivray,  taken  in  20  fathoms. 
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out  of  season.  The  finest  condition  of  the  cod  and  ling  is  throughout  the 
summer  months,  taken  in  deep  water,  at  a  distance  from  the  land. 
They  are  then  in  the'hest  state  hoth  for  the  tahle  and  for  curing.  It  is 
not  right,  without  practical  knowledge,  to  attempt  to  disproTe  views 
the  results  of  practical  experience.  Off  the  coasts  of  Lahrador  and  New- 
foundland the  finest  codfish  are  taken.  In  the  spring  mouths, 
when,  and  after  spawning,  they  are  taken  on  the  inner  or  shoaler 
banks;  they  after,  to  recover,  retreat  into  deeper  water,  where  the 
greater  quantity,  and  finest  condition  of  the  cod,  are  met  on  the  Great 
Bank  in  forty-five  to  sixty  fathoms  during  the  summer  months.  The 
withdrawal  of  encouragement  to  the  British  fisherman  has  resulted,  by 
State  support  given  by  the  French  and  Americans,  to  throw  the  whole 
advantages  of  those  fisheries  into  the  hands  of  the  fishermen  of  those 
countries,  while  the  poor  British  sailor  has  to  content  himself  in 
smaller  craft  to  an  inshore  fishery.  In  fact,  Ghreat  Britain  has  yielded 
the  interests  of  those  fisheries,  which  were  the  pride  of  former 
reigns. 

To  return  again  to  the  ''Boyal  Irish  Fisheries  Company,**  which 
had  been  working  most  successfully  at  Dingle  for  some  years,  it  was 
thought  desirable,  as  the  project  had  been  so  completely  tested  and 
proved,  to  place  it  again  before  the  public.  A  difficulty  occurred  with 
regard  to  the  validity  of  the  Charter,  as  there  was  a  provision  that, 
within  a  given  time  from  the  date  of  the  Charter,  a  dec  d  of  settlement 
should  be  executed,  and  a  copy  thereof  deposited,  with  a  statement  of 
amount  of  capital  and  shares,  with  the  Board  of  Trade.  It  has  been 
stated  the  causes  which  prevented  compliance  with  tflis  provision 
of  the  Charter,  which  the  experience  of  the  Messrs.  Harrington  led 
them  to  believe  would,  from  the  circumstances,  be  of  no  jnoment. 
The  Eight  Hon.  Edward  Cardwell,  then  President  of  the  Board  of 
Trade,  who  was  generally  adverse  to  chartered  companies,  thought 
otherwise,  and  would  not  consent  to  a  Supplemental  Charter,  though 
recommended  by  the  Marquis  of  Lansdowne,  and  Lord  Granville, 
President  of  the  Privy  Council— the  Bx)yal  Charter,  as  Lord  Lans- 
downe observed,  being  granted  by  the  Queen  in  Privy  Council,  under 
the  Great  Seal,  was.  though  not  legally  valid,  only  in  abeyance.  Mr. 
Cardwell  was  desirous  that  Ms  principle  of  a  Limited  Liability  Act 
should  alone  be  entertained. 

From  the  time  it  was  decided  that  a  renewal  or  supplemental  Charter 
could  not  be  assented  to,  the  Directors  declined  further  to  prosecute  the 
fisheries  with  the  views  advocated  by  Mr.  Cardwell ;  and  thus  termi- 
nated an  undertaking  that  promised  to  be  most  flourishing,  and  of  great 
benefit  to  the  fisheries  of  the  country.  The  Company  then  passed  into 
other  hands,  who,  unauthorised,  traded  in  the  name  of  the  "  Royal  Irish 
Fisheries  Company,'*  broke  up  the  establishment  at  Dingle,  where  its 
working  had  been  favourably  progressing,  commenced  a  silly  expendi- 
ture at  Galway,  with  an  utter  ignorance  of  the  fisheries,  which 
resulted  in  total  failure.   This  system  of  management  may  be  generally 
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applied  to  all  companies  where  the  necessary  knowledge  was  not  with 
those  who  exercised — or  rather  endeavoured  to  exercise — control  in 
the  management  they  had  undertaken.  The  late  Mr.  John  Good^ .  well 
known  as  a  thoroughly  practical  man,  and  proprietor  of  the  finest 
trawl-boats  on  the  east  coast,  when  giving  a  Paper,  ''JN'otes  on 
Trawling  on  the  East  Coast/'  remarked  on  the  management  of  the 
Royal  Irish  Fisheries  Company  at  Dingle: — ''Mr.  Andrews'  labours 
were  completely  successful  at  Dingle  up  to  the  time  of  the  project 
assuming  another  directory.''  No  shares  were  called  in,  nor  obtained, 
by  the  Directors  of  the  original  project  The  subscriptions  were 
yoluntaryfor  the  payment  of  fees  of  Charter,  preliminary  expenses,  and 
commencing  operations,  and  with  loans  obtained  through  the  "  Society 
for  Bettering  the  Condition  of  the  Poor  of  Ireland, ".successfully  main- 
tained its  working  at  Dingle,  and  realised  good  value  both  in  stock 
and  plant.  It  should  be  mentioned  that,  through  the  generous  interfer- 
ence of  Sir  Charles  Trevelyan,  the  lai^  stock  of  salt  and  plant  at 
yidencia  were  handed  over  to  the  Company  at  Dingle. 

This  state  of  the  fisheries  leads  to  the  notice  of  the  '*  Society  for 
Bettering  the  Condition  of  the  Poor  of  Ireland,"  which  now  may  be 
justly  termed  the  ''  Forlorn  Hope  of  the  Irish  Fisheries."  In  the  first 
part  of  this  Paper  I  have  alluded  to  the  Report  of  the  trustees  of  that 
Society  for  the  past  year,  just  published.  It  will  be  there  seen  the 
system  of  proceedings,  and  the  amount  of  good  effected  around  a  great 
extent  of  the  coasts  of  Ireland.  The  loans  to  fishermen,  who  are  well 
recommended,  and  with  approved  securities,  are  granted  by  the  Society 
free  of  interest,  in  sums  from  £10  to  £500,  repayable  by  easy  instal- 
ments, extending  over  a  period  of  from  three  to  four  years.  The  locali- 
ties where  the  loans  have  been  distributed  are  marked  on  the  chart  now 
exhibited.  Of  loans  made  by  the  Society,  £10,796  6«.  Id.  remain 
outstanding  to  3 1st  December,  1872,  and  which  may  probably  be  in* 
creased  £3000  to  £4000  more  before  the  instalments  repayable  in 
Jiay  next  are  received,  May  and  November  being  the  periods  for  the 
repayments.  Few  losses  have  occurred,  and  those  but  small  propor- 
tions of  outstanding  instalments,  arising  from  death  or  other  uncon- 
trollable causes. 

I  am  proud  here  of  the  opportunity  of  recording  the  very  high 
opinion  entertained  by  the  Trustees  of  the  Honorary  Secretary,  George 
Kinahan,  Esq.,  of  Roebuck  Park,  whose  unwearied  zeal  in  the  cause  of 
charity,  and  thorough  business  habits,  and  financial  intelligence,  have 
carried  out  most  successfully  the  minute  and  responsible  labours  of  the 
monetary  transactions  of  the  Society  from  the  date  of  his  undertaking 
the  office,  the  5th  June,  1861,  which  the  elaborate  accounts  of  the 
Society  will  amply  testify. 

The  subject  of  loans  adverted  to  in  the  Report  referred  to  for  1 872, 
is  one  of  cousiderable  difficulty,  requiring  much  judgment  as  to  pro» 
priety  of  allocation,  and  of  safety  and  utility  in  distribution  to  appli- 
cants.    Hitherto,  through  other  channels,   uncertainty   of  beneficial 
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results  and  losses  hare  occurred,  and  recommendations  hare  generally 
tended  as  to  doubtful  advisability  of  suoh  encouragement.  In  the 
management  two  very  important  points  must  be  considered.  First, 
the  employment  given  to  industrious  fishermen,  who  are  really  occupied 
in  fishing,  and  which  would  promote  greater  supplies  throughout  the 
country.  Secondly,  that  such  encouragement  would,  by  forming  a 
body  of  seamen,  be  of  importance  when  necessity  required  their 
services.  It  has  been  suggested  that  such  ends  could  be  accomplished 
through  the  coast-guard,  and  that  that  service  could  greatly  aid  in 
the  distribution  and  application  of  loans  to  the  fishermen.  Now,  the 
nature  of  the  coasts  of  Ireland  and  position  of  the  fishermen  are  to  be 
viewed.  On  many  ranges  of  the  coasts  there  are  extents  of  wild  and 
rocky  shores,  where  there  are  neither  shelter  for  fishing  craft  nor  any 
resident  proprietary  that  could  encourage  any  system  among  the  men, 
who  are  more  a  class  of  small  fanners  than  fishermen,  and  who  only  in 
their  shore  boats  take  advantage  of  any  fine  weather  when  fish  approach 
their  localities.  Though  poverty  may  be  great  among  them,  they 
have  no  countenance,  through  absent  owners  of  the  soil,  and  even  were 
security  to  be  obtained  by  them,  the  loans  would  more  likely  be  em- 
ployed to  the  advantage  of  their  little  holdings  than  to  the  procuring 
of  means  for  pursuing  fishing. 

Still  there  are  many  that  demand  our  greatest  sympathy — those 
(and  there  are  districts  that  I  could  name)  where  the  &}hennen  are 
detached  in  isolated  places,  whose  only  means  of  existence  for  them- 
selves and  families  depend  on  their  daily  labour  on  a  wild  coast.  These 
poor  men  have  no  holdings — ^no  spot  of  land  but  that  on  which  their 
cabins  stand — yet  with  their  corrachs  they  are  daring  and  industrious, 
'i'he  question  arises  where  are  the  securities  for  loans  to  such  ?  The 
holders  of  land  around  their  dwellings  will  not  be ;  and  they  are  un- 
known to  the  absentee  proprietor.  Can  Government  be  called  upon  to 
subsidise  these  poor  people,  who  are  dragging  out  a  miserable  existence, 
but  whose  numbers  emigration  is  fast  thinning  ?  During  the  sad  times 
of  1846  Mr.  Bertolacci,  in  writing  to  Mr.  Leake,  one  of  the  official 
trustees  of  the  Irish  Reproductive  Loan  Fund,*  on  the  application  of 


*  The  Irish  Reproductive  Loan  Fand  appears  to  have  been  formed  from  a  halance 
in  tlie  hands  of  a  Committee  of  contribators  to  a  subscription,  which  had  been  raised 
fur  the  relief  of  urgent  distress  in  Ireland  in  1822.  Her  Mnjesty  granted  a  Charter, 
dated  4th  June,  1844,  to  the  Irish  Reproductive  Loan  Institution  :  the  Charter  placed 
in  the  hands  o(  Governors  named  therein  a  furilier  sum  of  £45,000,  and  its  accnmola- 
tions,  being  also  partot  the  balance  of  the  above  subscription,  to  be  employed  in  loans 
to  the  industrious  classes  in  the  provinces  of  Munster  and  Connaught,  of  small  sums  of 
money,  implements  of  labour,  seed,  and  other  raw  materials,  to  be  employed  in  hus- 
bandry, trade,  or  fisheries.  The  Trustees  in  Ireland  were  to  allocate  the  money,  and  so 
rigid  were  the  rules  with  regard  to  the  repayment  <tf  those  loans,  that  the  Trustees 
vere  called  upon  to  make  good  the  outstanding  loans,  which  were  not  recoverable 
owing  to  the  distress  occasioned  by  the  fttmiue  years  of  1846,  1847,  and  were  it  not  for 
the  determined  line  in  their  defence  made  by  I^ord  Lucan  (who  was  one  of  the  Governors) 
the  Trustees  would  have  been  made  accountable.  A  balance  of  that  fund  and  iti  ac- 
cumulations still  exist:*,  vide  Act  11  &  I'i,  Victorii,  cli.  115,  s.  II. 
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money  m  loans  to  fishermen,  says — ''  It  is  the  most  difficult  part  of  my 
duty  to  report  upon.  All  the  shallow- water  fishermen,  and  in  some 
instances  the  deep-sea  fishermen  (where  they  are  to  be  met  with),  are 
not  (as  on  the  English  coast)  solely  fishermen,  but  as  much  potato- 
growers,  remaining  idle  except  when  the  fish  actually  comes  into  the 
harbours." 

''As  to  the  plans  suggested  by  Sir  James  Dombrain  and  Mr. 
Barry,  of  lending  money  through  the  coastguard  [continues  Mr. 
Bertolacci],  I  cannot,  nor  would  you  were  you  to  see  this  country  along 
the  coast,  look  upon  it  in  any  other  light  than  as  a  theory,  which  prac- 
tically could  not  be  carried  out,  and  I  fear  the  funds  would  soon  be 
returned  as  irrecoverable."* 

Lord  St.  Lawrence,  Member  for  Galway,  who  gave  much  attention 
with  the  desire  of  promoting  the  fisheries  of  that  bay.  found  many 
difficulties  in  the  way  which  opposed  and  impeded  his  good  views. 
Three  very  able  and  clever  letters  from  his  lordship  appeared  in  the 
"*  Daily  ExpreMS^'  of  the  1st  and  16th  of  August,  and  10th  of  Septem- 
ber, 1867,  when  the  subject  of  the  Irish  fisheries  was  much  agitated. 
The  absurdity  of  encouragement  to  these  small  farmers,  as  fishermen, 
was  sensibly  viewed.  To  sum  up  the  inconsistency,  every  project 
was  sug^sted  for  the  promotion  of  the  fisheries  of  Galway,  and  pe- 
cuniary aid  tendered;  but  no  security  was  forthcoming,  and  in  the  very 
best  and  most  profitable  season  of  the  year,  these  so-called  fishermen 
abandoned  the  fishing,  and  turned  solely  to  seaweed  cutting  for  the  cul- 
ture of  the  land. 

The  coastguard,  or  waterguard  of  former  years,  were  of  a  different 
class  of  service  to  the  present  men.  They  were  resident  more  amongst 
the  people,  and  their  stations  were  remote  or  detached.  Many  stations 
were  in  districts  of  a  rocky  coast  of  great  extent,  and  I  have  admired 
in  isolated  positions  the  respectability  and  neatness  of  the  men,  and 
their  families,  which  strangely  contrasted  with  the  wildness  and 
misery  of  the  country  around.  Most  of  these  out-stations  have  been 
withdrawn,  and  more  centralised,  and  new  regulations  under  the 
Admiralty  have  established  a  fine  reserve  of  seamen  for  the  service  of 
the  Eoyal  Navy. 

The  subject  of  loans. was  discussed  before  the  Select  Committee  of 
the  House  of  Commons  on  the  taxation  of  Ireland  in  1 865,  as  to  what 
had  been,  or  could  be,  done  to  promote  the  Irish  sea  fisheries 
by  Imperial  legislation.  Of  this  Committee  General  Dunne  was 
chairman,  whose  indomitable  labours  to  sift  the  evils  by  which 
Ireland  appeared  to  suffer  must  be  gratefully  remembered.  He 
endeavoured  to  trace  what  grants  from  the  Treasury  had  been  given 


*  Vide  Correspondence  froni  July,  1846,  to  January,  1847,  for  the  relief  of  the  dis- 
tress in  Ireland  and  Scotland.  Fisheries  series  (1847),  page  18.  The  circuiiKstances 
of  tha  present  time  (1873;  are  similar. 

vot.  VI. — KO.  III.  2  T 
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in  aid  of  that  branch  of  iodastxy.  The  little  at  the  time  that  could  be 
done  for  Ireland  in  the  assistanoe  to  poor  fishermen  rested  with  die 
"Society  for  Bettering  the  Condition  of  the  Poor  of  Ireland,"  whose 
funds  it  is  seen  have  been  unreservedly  exercised  in  furtherance  of  that 
good  object.  Still  every  available  hope  was  looked  to,  which  led 
to  the  evidence  that  an  annual  grant  of  £5000  was  supposed  to  be  in 
abeyance  since  the  year  1830,  being  a  grant  sanctioned  to  Ireland  by 
the  66th  section  of  the  Act  of  59th  George  III.,  cap.  109  (12th  July, 
1819),  continued  to  be  held  in  force,  made  from  the  Consolidated 
Fund,  under  the  5th  George  IV.,  cap.  64  (17th  June,  1824);  and, 
again,  the  quoted  Acts  appeared  to  be  maintained  by  5  th  and  6Ui 
Victoria,  cap.  106  (10th  August,  1842),  which  enacts,  by  section  I : — 
''  Provided  always  that  nothing  herein  contained  shall  be  con- 
strued to  repeal  any  enactments  or  provisions  of  said  Acts,  or 
any  of  them  which  relates  to  piers  or  quays,  or  assisting  poor 
fishermen,  or  any  powers  in  respect  thereof,  now  vested  in  the  Com- 
missioners of  Public  Works  (Ireland),  or  any  moneys  applicable  to 
such  purposes  in  the  hands  of  the  Commissioners  of  Public  Works ;  but 
all  such  enactments  and  provisions  relating  to  piers  or  quays,  or 
assistance  of  poor  fishermen,  and  all  such  powers  in  respect  thereof,  or 
of  the  application  of  moneys  applicable  to  such  purposes,  shall  remain 
in  full  force  and  effect."  Now,  it  was  presumed  that  that  section  of 
the  Act  continued  in  force  the  5th  George  IV.,  cap.  64,  which  in 
the  same  section  of  that  Act  gave  to  Scotland  the  annual  grant  of 
£3000,  and  which  to  the  present  has  been  charged  each  year  as  a  Par- 
liamentary grant  by  Scotland,  under  the  5th  George  IV.,  cap.  64,  in 
''Greneral  Account  for  Piers  or  Quays."  These  views  with  regard  to 
Ireland  were  warmly  supported  by  the  late  Robert  Longfield,  Q.  C, 
Member  for  Mallow  (author  of  "  The  Fishery  Laws  of  Ireland,"  1863), 
and  by  Sir  Edward  Grogan,  who  were  both  on  the  Committee,  and  by 
the  late  Lord  Chief  Justice  of  Appaal,  the  Eight  Hon.  Francis  Black- 
bume.  Others  maintained  that  £13,000,  granted  by  1st  William  IV., 
cap.  54  (16th  July,  1830),  rescinded  the  grant  of  £5000  to  Ireland; 
but  it  would  appear  that  the  £13,000  was  sanctioned  for  the  comple- 
tion of  fishery  piers  undertaken  by  the  Commisioners  of  Fisheries 
previous  to  1830.  From  1830  the  sum  of  £13,000  was  to  be  disbursed 
in  payments  extending  over  five  years,  the  annual  sum  each  year 
decreasing  until  the  fifth  year,  when  £1000  would  only  remain  to  be 
paid  ;  yet,  at  the  termination  of  the  fifth  year,  the  close  of  1835,  an 
unexpended  balance  of  nearly  £12,000  of  pier  and  loan  fiinds  ap- 
peared to  be  in  the  hands  of  the  Board  of  Works.*  The  Act  of  1842 
(5  &  6  Vict.,  0.  106,  sec.  1),  certainly  states — ^*  Now  vested  in  the 
Commissioners  of  Public  Works,  applicable  to  piers  or  quays,  or  to 


^  Appendix  to  the  First  Beport  or  the  Commissioners  of  the  Irish  Fishery  loquirj 
^1886),  pages  80  and  81. 
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poor  fishermen."  Chief  Justice  Blackburne  expressed  (2nd  December, 
1865) — *'The  exclusion  from  the  repealing  Act.  of  any  enactments 
relating  to  piers,  &c.,  vested  in  the  Commissioners  of  Public  Works, 
or  any  moneys  in  their  hands  applicable  to  such,  would  seem  to  have 
two  distinct  purposes.  First,  the  preservation  and  retention  of  all 
enactments  relating  to  piers,  &c.  Now,  could  there  be  any  end  or 
object  in  saving  and  perpetuating  these  powers,  if  the  £5000,  the 
means  of  executing  them,  were  withdrawn  ?  It  seems  to  me  that  the 
perpetuation  of  these  powers  necessarily  required  that  of  the  grant  of 
£5000,  without  which  they  would  be  simply  abortive.  The  second 
purpose  is  simple,  that  of  fixing  with  the  trust,  and  for  the  continuing 
purpose  of  the  Act,  the  funds  already  drawn  by  and  in  the  hands 
of  the  Commissioners.  It  would  seem  to  be  a  violent  and  arbitrary 
extension  of  these  words  to  hold  that  the  Commissioners  were  to  have 
no  other  means  of  executing  the  important  trusts  confided  to  them,  and 
which  were  perpetual,  than  the.  balance  of  the  fund  that  might  have 
been  in  their  hands  when  the  Act  was  passed.  The  result  seems 
plainly  to  be  that  the  trust  and  means  of  executing  it  were  to  remain 
vested  in  the  Commissioners."  The  opinions  of  the  law  officers  of  the 
Crown  were  adverse,  and  therefore  expectation  rested.* 

Fault  appears  to  have  been  for  not  at  the  time  persevering  in 
seeking  for  Ireland  the  continuance  of  that  grant  of  £5000,  while, 
under  the  same  Act,  Scotland  still  receives  her  £3000 ;  and  which  was, 
as  the  Hon.  B.  F.  Primrose,  Secretary  to  the  Scotch  Fishery  Board, 
stated  to  the  Select  Committee  of  Seacost  Fisheries  (Ireland)  Bill, 
confirmed  by  that  Act,  which  gave  the  £5000  to  Ireland : — *•  That  Act 
passed  in  ^824;  but  (Mr.  Primrose  continued)  we  never  got  our 
money  till  1828,  and  on  asking  for  the  amount  which  was  due 
between  1824  and  1828,  it  was  refused,  because  they  said  that  we 
ought  to  have  asked  for  it;  so  we  lost  four  years'  money  by  not 
asking ;''  and  Ireland  lost  £5000  a-year  by  not  asking  ! ! ! 

Mr.  Brady,  inspector  of  fisheries,  whose  long  connexion  with  the 
fisheries  of  Ireland  and  their  official  details,  gave  foundation  of  authority, 
stated  before  the  same  Committee,  3rd  July,  1867,  with  regard  to  the 
portion  of  £5,000,  £500  a-year  to  poor  fishermen — **  1  think  that  sum 
has  been  available  under  the  Statute  since  1830,  but  it  has  not  been 
claimed.  There  is  nothing,  in  my  mind,  which  repealed  that  provision 
of  5th  Geo.  IV.,  c.  64."  Mr.  Primrose  further  states,  ''that  £500 
a-year  allocated  to  boats  of  poor  fishermen  (and  which  was  applied  in 
that  way  from  1828  to  1850)  was  given  up  upon  his  representation,  as 
it  was  found  to  work  so  ill,  and  the  entire  grant  taken  for  piers  and 


♦  The  opinion  of  the  Attorney  and  Solicitor-General  of  England  was — "  The 
original  grant  of  £5000  a-year  is  not  now  in  force,  or  capable  of  effect.**  Mr.  Justice 
Blackburne,  of  the  English  Bench,  expressed  in  a  recent  case — *'  He  could  nut  say  the 
ca»e  was  clear,  for  it  turned  on  the  construction  of  Acts  of  Parliament,  and  therefore 
nothing  in  it  could  be  clear."    (January,  1873,  Court  of  Queen's  Bench.) 
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harbours.*'  It  is  not  explained  npon  what  principle  a  proyision  of  an 
Act  of  Parliament  could  have  been  bo  dealt  with,  or  differently 
applied. 

We  have  been  taunted  with  having  received  large  grants  to  the 
extent  of  £90,000  for  the  improvement  of  the  fisheries.  Those  sums 
were  supposed  to  be  given  in  consequence  of  the  great  distress  occa- 
sioned by  the  potato  failure  in  1846,  for  in  that  year  the  Act  9th 
Victoria,  c.  3,  was  passed  for  the  object  of  employing  the  people, 
which  allocated  £50,000  for  the  encouragement  of  the  sea  fisheries, 
and  as  a  source  of  employment  and  food,  partly  to  be  expended  by  way 
of  loan,  and  partly  by  way  of  grant,  in  the  construction  of  piers  and 
harbours,  and  other  works,  on  conditions  and  restrictions  specified  in 
the  Act.  In  the  following  year  a  further  sum  of  £40,000  was  granted 
by  Act  10  and  11  Victoria,  o.  75,  for  similar  objects  and  on  similar 
conditions.  The  money  was  not  to  any  extent  applied  for  fishery 
objects  or  for  employment  of  the  fishermen,  for  no  advances  were  made 
for  boats,  tackle,  or  other  necessaries  for  fishing,  but  for  piers  and 
harbours,  which  were  equally  constructed  for  commercial  purposes, 
and  for  which  repayments  were  levied  on  the  districts  and  by  contri- 
butions. Though  ostensibly  voted  for  immediate  relief  in  the  famine 
years,  yet  by  way  of  grant  £74,700  had  only  been  expended,  spreading 
over  a  period  of  eighteen  years. 

In  any  statements  I  have  given,  I  wish  it  to  be  understood  that  I 
make  no  reflections  on  the  Commissioners  of  Public  Works,  for  whom 
I  have  great  respect,  as  I  am  well  aware  of  the  stringencies  of  the  Acts 
which  controlled  their  public  duties. 

The  next  to  be  considered  are  the  fishermen  and  the  fisheries,  and 
the  most  useful  means  of  aiding  and  promoting  them.     I  have  stated 
that  there  are  many  returned  as  engaged  in  the  fisheries  of  Ireland  that 
have  but  smuU  means  of  carrying  them  out,  or  that  only  turn  their 
attention  occasionally  to  such  pursuits,  being  occupiers  of  small  holdings 
or  engaged  in  farming  work.     Are  these,  then,  well-founded  claimants 
for  Government  aid  ?    Certainly  not.     The  owners  of  the  lands  which 
they  occupy  or  the  absentee  proprietor  of  the  soil  should  see  that  they 
had  that  encouragement  in  their  several  tenures  which  would  ensure 
comfortable  existence  for  their  toiL     Those  that  demand  our  greatest 
sympathy  are  the  poor  corrach-men,  who  labour  on  the  wild  and  rocky 
shores  of  an  exposed  coast,  yet  are  daring  and  industrious  for  the 
support  of  their  families.    They  have  no  holdings  save  their  little 
cabins,  and  occasionally  a  little  plot  of  ground  on  the  con-acre  system, 
for  which  they  are  charged  unreasonably  high.     Their  inshore  work 
cannot  treat  them  as  deep  sea  fishermen ;  yet  if  they  were  near  estab- 
lished stations,  where  employment  could  be  given,   they  would  be 
energetic  and  useful  as  fishermen,  and  eventually  as  seamen.     It 
would  be  desirable,  as  expressed  by  an  intelligent  English  naval  officer 
who  had  served  on  the  coasts  of  Ireland,  "  If  the  fishermen  were  congre- 
gated into  villagep|  and  separated  from  farming  pursuits,  and  the  farmer 
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to  employ  himself  in  tillage  instead  of  fishing,  it  would  henefit  both 
parties."  This  will  lead  to  the  main  point — the  formation  and  true 
promotion  of  our  fisheries — y\z,,  the  establishment  of  proper  stations 
on  those  parts  of  the  coasts  where  a  general  fishery  can  be  successfully 
carried  on  throughout  the  seasons,  and  where  there  are  such  localities 
that  would  give  shelter  to  a  class  of  large  sea-going  boats,  being  the 
only  means  of  turning  largely  and  profitably  to  account  our  prolific 
fisheries,  and  of  the  formation  of  seamen,  who  should  mainly  depend 
upon  such  resources  for  employment.  We  must  not  at  first  rush  too 
extensively  into  such  a  project;  therefore  the  selection  of  a  few  points 
illustrating  their  capabilities  may  for  the  present  suffice. 

The  stations  to  be  selected  would  be  Killybegs,  Galway,  Dingle, 
and  Ban  try.  Of  each  I  wilt  explain  in  a  general  way  their  resources, 
and  their  connexion  with  important  fishing  localities.  First,  Eillybegs. 
The  harbour  is  w«ll  sheltered,  and  has  a  good  depth  of  water.  It  is 
the  safest  and  most  commanding  position  on  that  part  of  the  north-west 
coast,  and  where  a  station  could  be  most  successfully  maintained.  The 
enormous  quantities  of  herrings  that  were  formerly  taken  by  the  Killy- 
begs,  Inyer  Bay,  Teelin,  Kilcar,  and  Malinbeg  boats,  are  supposed  to 
have  decreased;  but  it  is  not  so — they  are  equally  abundant,  both  the 
"winter  and  harvest  herrings.  The  large  and  safe  boats,  with  deep  and 
long  trains  of  nets,  both  fbr  the  herring  fishery  and  for  mackerel,  are 
wanting,  for  it  is  upon  the  early  fishing  of  the  season  and  in  deep  water 
that  will  chiefly  depend  success. 

This  is  the  case  in  all  the  bays  or  localities  of  the  coast  that  I  may 
refer  to.  Donegal  Bay  can  be  well  worked  throughout  the  winter 
Beason  with  good  boats,  as  the  stream  of  flood  in  the  bay  is  scarcely 
perceptible.  God  fish,  ling,  hake,  pollock,  coal  fish,  are  abundant,  and 
would,  with  the  herring,  give  large  supplies  for  well-regulated  curing- 
houses.  Throughout  &e  summer  the  fishery  may  be  extended  to  a 
more  distant  range,  as  well  for  herrings  and  mackerel  as  for  cod  and 
ling,  which  are  abundant  off  Tory  Island,  and  large  quantities  may  be 
taken  from  Teeling  to  Malin  Head.  Sheephaven  may  offer  temporary 
shelter  to  run  from  Tory  Island  grounds,  where  there  are  fine  turbot, 
and  cod  and  ling* 

In  speaking  of  fishing  grounds,  which  are  erroneously  termed  banks, 
as  they  are  mere  variations  of  soundings,  there  are  continuous  ranges 
along  the  entire  of  the  north-western,  western,  and  south-western 
coasts — many  of  them  known  to  the  local  fishermen,  yet  few  can  tell  their 
true  compass  bearings.  These  soundings  vary  at  distances  from  the 
land,  the  depth  generally  from  35  to  60  and  80  fathoms*  The  recent 
Admiralty  surveys  have  so  accurately  marked  the  fathoms  of  soundings 
and  generally  the  character  of  bottom,  that  no  difficulty  can  exist  in 
making  out  the  best  grounds.  A  snwll  dredge,  with  proper  lead  lines, 
will  easily  determine  the  nature  of  the  soundings,  proving  the  marine 
animals,  the  sandy,  shelly,  shingly,  or  other  characteristics,  which  will 
at  once  decide  the  most  likely  grounds  of  resort  of  cod,  ling,  tusk, 
haddock,  conger,~and  turbot. 
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At  Galw^ay,  where  such  facilities  of  transit  are  at  present,  a  fine 
fishing  establishment  could  be  formed.     Off  the  Arran  Isles.and  Great- 
man^s  Bay,  on  the  Connemara  coast,  the  winter  herrings  are  abundant 
Greatman's  Bay  would  give  shelter  to  large  boats,  as  the  holding 
ground  is  good.    The  mackerel  and  herring  fishing  of  May  would  prore, 
with  able  boats  and  proper  nets,  most  successful,  long  before  any 
attempts  are  made  to  take  them  in  Gal  way  Bay,  eastward  of  Blackhead. 
Stations  at  Arran  and  at  Innisbofin  Island,  where  the  latter  has  good 
shelter,  and  sufficient  depth  of  water,  in  Bofin  ^Harbour,  would  giro 
great  advantages  during  the  summer  months.    Herrings  are  plentifuL 
Turbot  could  be  taken,  and  ling  and  cod  off  Aohill.     Off  the  TnniHkea 
Islands,  and  N.  W.  of  Innisbofin,  and  with  a  fine  range  extending  to 
Sijne  Head^  where  the  Mark-na-G^ragh '  fishing  grounds  have  plenty 
of  ling,  cod,  and  turbot.     To  be  successful,  the  boats  must  be  able  and 
decked,  with  great  extent  of  long  lines,  and  with  sunfish  gear ;  for  it  is 
in  that  range  those  sharks  appear,  at  the  latter  end  of  April  and  b^in- 
ning  of  May,  when  their  capture  is  easy. 

Dingle  would  also  yield  abundant  supplies.  The  grounds  off  the 
Islands  N.  W.  of  the  Blaskets,  and  N.  W.  of  the  Great  Skellig  have 
abundance  of  fine  ling,  cod,  tusk,  hake,  and  conger,  and  splendid  tur- 
bot inside  the  Great  Skellig,  and  to  the  south  of  the  Great  Blasket 
S.  W.  of  the  West  Blasket,  in  fifty  and  sixty  fathoms,  large  haddock 
are  taken.  Portmagee,  Yalentia  Island,  in  connexion  with  Dingle, 
would  yield  great  returns,  as  there  are  fine  fishing  grounds  that  have 
been  tested  from  Bray  Head  to  Puffin  Island,  and  between  the  Little 
Skellig  and  the  Lemon  Bx>ck.  A  valuable  and  productive  herring  and 
mackerel  fishery  in  early  summer  is  lost  to  the  Dingle  men  for  want  of 
good  luggers  and  long  and  deep  trains  of  nets.  Although  a  most  ex- 
tensive curing  establishment  could  be  formed  there  for  the  cure  of  ling, 
cod,  and  hake,  as  well  as  herrings,  which  they  fully  understand,  yet 
their  means  being  limited,  they  prefer  trawling,  which  brings  them,  by 
the  sale  of  fresh  fish,  prompt  market  returns.  They  do  not  cure  any  of 
the  better  kinds  of  round  fish  but  hake,  which  are  taken  in  abundance 
with  hand-lines  during  the  autumn  after  the  trawling  is  over. 

Bantry,  and  Berehaven,  would  be  other  effective  positions,  herring 
fishiug  and  a  general  fishery  being  productive  there.  There  are 
also  other  resources,  such  as  seining  for  mackerel,  mullet,  scad,  and 
pilchards,  and  lobster  fishing  early  in  the  season  would  be  remunerative; 
but  lobsters  are  on  more  distant  ground  then,  before  the  ova  or  coral, 
as  it  is  called,  are  matured ;  they  then  are  more  plentiful  near  our 
•rocky  shores.  There  can  be  no  hesitation  in  asserting  but  that  a  gene- 
ral fishery  throughout  the  seasons  can  be  established,  and  great  stocks 
of  cured  fish  could  be  realised,  which  would  secure  demand  in  this 
country,  to  the  exclusion  of  the  very  large  imports  yearly  made  of 
Shetland,  Scotland,  and  Norway  cured  fish ;  and  which  imports  have 
been  stated  as  reaching  £100,000  a  year. 

Though  numerically  the  fisheries  would  appear  to  have  declined  by 
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the  lesser  returns  of  boats  and  men,  yet  the  superior  tonnage  that  are 
now  in  use  along  the  entire  range  of  the  east  coast,  and  at  Kinsale  and 
Dingle,  must  be  considered,  wMle  the  increasing  exports  of  fresh  fi»ih 
to  the  English  markets  of  turbot,  soles,  mackerel,  and  herrings,  will 
go  far  to  prove  that  the  fisheries  have  not  degenerated.  Judge  what 
£owth.  Skerries,  Balbriggan,  Kinsale  and  Dingle,  were  some  few  years 
Bince,  and  see  what  they  now  present  during  a  fishing  season,  and 
i^hich  would  still  further  advance  had  they  on  the  east  coast  safer 
shelter,  and  improved  harbour  accommodation. 

An  important  feature  must  not  be  overlooked — our  home  market. 
Setter  regulations  are  much  needed,  and  that  market  monopoly  of 
the  factors  differently  carried  out  Until  some  interference  for  better 
control  is  exercised,  the  citizens  of  Dublin  will  never  be  supplied  with 
the  choicer  kinds  of  fish  at  reasonable  rates,  nor  the  industrious  fisher- 
man properly  remunerated  for  his  hard-earned  toil.  The  ready  transit  of 
£sh  should  have  accomplished  more  favourable  returns  to  our  coast 
fisheries. 

To  sum  up  what  I  have  given  in  a  general  way,  the  fisheries  of 
Ireland  present  a  fine  field  of  enterprise  and  profit,  and  in  every  sense 
of  considerable  importance — of  enterprise  and  profit  to  those  who 
can,  with  knowledge  and  prudence,  grapple  with  the  undertaking; 
and  of  importance,  by  ensuring  greater  supplies  throughout  the  country, 
and  which  must  also  result  by  constituting  skilful  fishermen  and  good 
seamen.  This,  as  I  have  observed,  must  mainly  depend  upon  the 
separation  of  farming  and  fishing  interests,  for  serious  calculation  must 
be  made  of  the  great  want  of  field  labour.  The  population,  according 
to  Mr.  Dennehy,  has  during  the  past  twenty-five  years  decreased 
3,000,000  (63,995  Irish,  by  the  New  York  immigration  returns,  having 
arrived  there  during  the  year  1872),  and  tillage  crops  have  decreased 
the  last  twenty  years  1,000«000  of  acres.  It  is  now  easily  seen  why 
our  local  markets  are  so  badly  supplied,  and  provisions  so  exorbitantly 
high,  for  it  was  our  small  farmers  of  twenty  to  thirty  acres  (Irish 
measure)  that  kept  up  our  stock  of  cattle  (especially  horses),  pigs,  &c. 
At  the  same  time,  there  can  be  no  doubt  but  that  Ireland  has  materially 
advanced  in  improved  breeds  of  stock,  and  in  better  means  of  agricul- 
tural pursuits  (for  which  much  is  due  to  the  Royal  Dublin  Society); 
but  that  stock  has  not  increased  in  quantity,  though  it  may  in  quality, 
and  of  which  the  greater  share  passes  from  us  to  tl^  markets  of 
England. 

In  conclusion,  a  very  serious  consideration  for  the  better  and  more 
certain  improvement  of  our  fisheries  presents  itself.  You,  Sir  (address- 
ing the  chairman),  must  be  sensible  of  the  importance  of  the  suggestions 
that  I  now  venture  to  make.  In  the  army  and  navy,  in  the  staff,  control, 
and  civil  services,  in  all  branches  of  scientific  professions,  and  in  some 
of  our  leading  banks,  competitive  examinations  for  the  several  branches 
of  such  services  are  necessary,  and  as  each  grade  or  step  of  promotion 
advances,   the  examinations  in  most  coses  necessarily  become  more 
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extensire  and  more  strmgent.     The  Eight  Hon.  Edward  Card  well,  in 
an  admirable  speech,  recently  made  at  Oxford,  expressed,  *'  under  the 
arrangements  for  the  localisation  of  the  armj,  provision  would  be  made 
for  the  training  not  only  of  the  privates,  but  of  the  officers.''     Then, 
Sir,  is  it  not  important  that  a  training  should  be  exercised  with  those 
that  are  advanced  to  a  control  in  a  public  department,  as  that  of  our 
fisheries,  and  to  which  department  the  Acts  of  Parliament  of  1869*  have 
given  such  imperative  powers,  over  a  branch  of  our  national  resonices, 
which  have  sb  often  been  adverted  to  as  a  main  feature  of  the  country  ? 
Would  it  not  be  right  then  that  in  all  future  nominations  a  training  for 
examinations  should  be  exercised  before  appointments  could  be  con- 
firmed, and  that  merit  alone  should  have  the  advantage?  for  if  by  thoae  in 
authority  rules  and  decisions  be  not  framed  and  grounded  upon  scientific 
and  practical  knowledge,  it  will  be  vain  to  establish  respect  for  the  laws, 
or  with  the  fishermen  confidence  in  their  control.    The  study  of  ichthy- 
ology, marine  zoology,  and  animal  physiology,  should  be  made  a  scientific 
and  practical  course.     The  seasons  and  habits  of  fisb,  topography  of 
our  coasts,  use  and  construction  of  charts,  tides,  and  winds,  ^ould  all 
form  essential  points  to  be  thoroughly  informed  upon.      As  illustrative 
«— in  one  of  the  early  Keports  an  Inspector  of  Fisheries  states,  that ''  the 
harbour  of  Roscarbery  is  remarkable  for  large  quantities  of  sand  eels, 
a  small  fish  somewhat  resembling  sprats" — fish  of  totally  difierent 
generic  characters  and  habits.  In  a  prosecution  for  protection  of  valuable 
eel  fisheries  in  the  Shannon,  where  quantities  of  eel  firy  had  been 
destroyed,  a  clever  attorney  so  puzzled  the  evidence,  and  those  that 
presided  at  the  inquiry,  that  no  one  could  prove  that  they  were  really  eel 
fry.      I  will  give  one  more  instance — ^an  extract  from  a  letter  of  an 
Inspector  of  Fisheries,  addressed  to  a  fishery  official  in  Norway,  published 
in  the  Repoit  of  the  Deep  Sea  and  Coast  Fishery  Commissioners  for  1865 : 
«  You  know  how  deplorably  ignorant  we  are  upon  many  important 
points  which  are  unsettled  subjects  of  contention  between  the  different 
classes  of  fishermen,  and  how  very  important  it  would  be  to  be  furnished 
with  such  practical  information  as  should  enable  us  to  test,  by  the 
experience  of  other  countries,  the  eflPects  of  those  modes  of  fishing 
complained  of  here  as  over-exhaustive."  "  It  is  at  length  admitted  that 
there  is  no  possible  reason  why  what  we  call  seafish  should  not  require, 
like  salmon,  a  period  of  rest  for  reproduction  and  recovery." 

I  will  wind  up  with  a  quotation  from  the  < '  Timti '  *  of  the  3rd  of  Janu- 
ary last  : — **  We  should  like  to  see  the  Irish  developing  their  splendid 
fisheries,  and  for  our  own  sakes,  no  less  than  theirs.  We  wish  every  Irish 
railway  paid  as  good  a  dividend  as  our  best  trunk  lines.  If  Irish  bogs 
can  really  be  made  to  yield  a  cheap  substitute  for  coals,  that  event 
would  be  among  the  most  welcome  of  the  year  1 873.     If  such  things  can 


*  83nd  Yietoria,  Salmon  Fisheries  (Ireland),  ch.  9,   13th  May,  1869 ;  S2  &  3S 
Victoria,  Fiiheries  (Ireland;,  cb.  <>2,  9th  Augnat,  1869. 
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be  done,  and  are  not  done,  the  fault  will  not  be  ours.  The  legislation 
of  a  hundred  years  since  will  not  be  repeated  in  these  days.  Ireland 
will  have  fair  play,  not  to  say  more,  and  it  rests  with  herself  to  turn  to 
good  and  permanent  purpose  such  opportunities  as  she  is  now  obviously 
enjoying." 

The  Chairman  (J.  Pim,  Esq.,  M.  P.)  Mid  thesabject  waione  of  great  interest,  and 
there  were,  no  donbt,  some  gentlemen  present  who  wished  to  give  them  the  benefit  of  the 
information  they  possessed  on  it.  In  some  comities  he  was  acquainted  with,  the  farmers 
were  successful  in  getting  herrings,  in  some  instances  to  an  extent  that  went  a  long  way 
towards  paying  the  rent.  He  thought  there  was  a  better  chance  now  of  employing  fisher- 
men to  catch  fish  all  the  year  round  than  formerly,  because  there  is  a  certainty  of  a  market, 
whilst  many  years  ago  fish  were  sometimes  useless,  and  made  into  manure.  He  wished  to 
ask,  what  was  the  present  opinion  in  regard  to  trawling.  In  '48  a  friend  of  his  own  was 
anxious  to  try  trawling  in  Galway  Bay,  under  the  belief  that  it  would  be  an  improve- 
ment, but  the  people  were  very  averse  to  it,  in  the  belief  that  it  would  destroy  the  spawn. 
He  wished  to  know  was  trawling  as  now  practised  in  Galway  paying,  and  what  was  the 
efi'ect  of  it  on  the  supply  of  fish? 

Mr.  Brady,  one  of  the  Inspectors  of  Irish  Fisheries,  said  that  the  question  of  trawling 
had  occupied  his  attention  for  more  than  twenty  years.  He  was  the  first  person  to 
recommend  the  Board  of  Works  to  repeal  the  by-laws  against  trawling  in  Dingle  Bay. 
He  had  a  strong  opinion  with  regard  to  free  trade  in  fishing,  but  lately  in  Galway  they 
had  had  a  repetition  of  outrages  by  Claddagh  men  against  the  trawlers,  and  two  boats 
had  been  set  on  fire.  He  had  investigated  the  matter,  and  several  Claddagh  men  were 
sent  for  trial.  The  evidence  given  at  this  inquiry  was,  like  all  such  evidence,  very 
contradictory :  every  one  gave  evidence  according  to  his  bias,  and  no  one  knew  better  the 
danger  of  relying  upon  such  evidence  than  Mr.  Andrews.  He  decided  thfit  a  series  of 
experiments  should  be  carried  out,  not  like  those  of  Mr.  Fletchley,  but  every  month  in 
the  year,  every  available  day  in  the  month,  and  every  available  hour  in  the  day.  He 
trusted  these  experiments  would  result  in  something  practically  useful.  So  far  as  taking 
up  the  spawn  was  concerned,  bethought  the  allegations  on  this  point  were  without  foun- 
dation. The  only  question  was,  did  the  trawlers  destroy  any  considerable  quantity  of 
small,  unmarketable  fish  P  If  it  turned  out  that  on  no  day  of  the  month  did  this 
destruction  take  place,  he  thought  it  would  be  the  strongest  evidence  to  induce  them  to 
repeal  all  existing  by-laws  on  the  subject  of  trawling.  He  regretted  that  the  members 
of  Parliament  who  endeavoured  to  repeal  these  by-laws  were  not  succesbful,  and  that 
they  did  not  get  the  support  which  was  necessary.  However  they  hoped  to  have  at  the 
end  of  the  year  such  information  as  would  enable  them  to  give  decided  information  on 
this  point,  particularly  in  regard  to  the  question  of  taking  the  small  fish.  He  agreed 
with  Mr.  Andrews  on  every  other  point.  He  believed  the  Society  was  indebted  to  Mr. 
Andrews  for  rbinging  the  subject  before  it.  There  was  hardly  any  question  relating  to 
the  resources  of  Irdand  that  was  of  more  importance  than  the  development  of  her 
fisheries.  Ireland  was  selected  as  the  fish-producing  country,  and  the  more  facilities 
for  piers  and  harbours  of  refuge  the  better.  He  was  happy  to  say  that  this  year  the 
sea  fisheries  in  Donegal  Bay  had  been  such  as  exceeded  in  extent  the  memory  of  the 
oldest  man.  But,  as  a  rule,  from  the  want  of  means,  the  poorer  classes  of  fishermen 
were  unable  to  capture  the  fiish  as  plentifully  as  they  otherwise  might  In  several 
places  there  were  no  herring-nets  although  plenty  of  herrings.  In  Killybegs,  for 
instance,  there  was  not  a  single  herring-net.  Loans  administered  judiciously  was  the 
only  possible  way  of  improving  the  coast  fisheries  of  Ireland.  Though  Government 
bad  given  them  great  powers,  they  had  not  given  them  an  annual  grant  for  the  promo- 
tion of  fisheries  in  Ireland.  They  should,  therefore,  do  the  best  they  could  by  avoiding 
throwing  impediments  in  the  way  of  fishing.  He  thought  at  one  time  there  was  about 
£5,000  a-year  due  to  them  for  forty  years  for  the  promotion  of  the  coast  fisheries,  but  he 
had  looked  through  the  matter,  by  the  aid  of  the  law  officers  of  the  Crown,  and  he  had 
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fonnd  that  that  wm  not  the  cue,  and  that  an  Act  of  Parliament  had  decided,  mad  that 
they  bad  lo«t  their  money.     It  waa  an  extraordinary  €ict  that  pablic  fi^hin^  compaiiies 
in  Ireland  had  hitherto  flailed,  and  be  waa  afraid  that  such  companiea  would  fiiil  in  tiie 
future.      He  would  be  sorry  to  damp  the  ardour  of  capitalists,  if  he  thoogfat  tlMir  work 
would  do  good.     Mr.  Andrews  attributed  the  failure  of  the  Royal  Irish   Fisheries 
Company  to  the  loss  of  the  Charter.     He  (Mr.  Brady)  was  at  a  loss  to  understand  wbjr 
the  seal  of  her  Majesty  would  improye  a  private  enterprise.     Perhaps  Mr.  Andrews 
would  tell  them  how  the  abeyance  of  the  Charter  prevented  the  company  working;     If 
the  company  were  esrablished  on  sound  principles,  and  were  doing  a  good  bosineas, 
what  did  they  care  about  a  royal  charter  ?     If  it  could  be  shown  that  a  royal  charter 
would  benefit  the  fisheries  of  Ireland,  he  would  be  most  ready  and  willing  to  promote 
the  application  to  the  Queen  to  grant  one  for  a  company,  but  he  thought  the  fisheries  of 
Ireland  should  be  developed  in  some  other  way. 

Mr.  John  Adair  thought  there  was  no  ground  to  look  forward  to  fiulare  in  lotnre 
enterprises,  because  we  had  failed  in  former  ones. 

Mr.  Montgomery  said  there  had  been  only  two  companies  in  latter  years  that  had 
not  succeeded.  One  was  the  Irish  Sea  Fishing  Company,  that  spent  too  much  money 
In  boats  and  buildings,  and  the  South  of  Ireland  Fishery  Company,  that,  out  of  a  capital 
of  jCIO,000  were  psying  £1,000  a-year  in  rents  and  salaries. 

Mr.  Blake  said,  with  reference  to  the  profits  on  caring  establishments,  50  per  cent, 
would  not  be  too  large  a  sum,  and  the  society  with  which  Mr.  Andrews  was  ooanecied 
was  a  good  illustration  of  what  might  be  done  by  careAil  management.  When  the 
ordinaty  fisherman  made  26  yer  cent,  beyond  his  outlay,  he  should  make  an  equal  sum 
to  support  himself,  and  that  would  be  50  per  cent.,  about  the  same  amount  these  caring- 
houses  were  realising.  Mr.  Andrews  spoke  of  the  ova  of  the  cod  sinking,  and  perhaps 
he  would  lead  the  meeting  to  imagine  it  was  a  general  rule  tiiat  it  sank.  But  according 
to  the  opinion  of  Dr.  Sara,  the  great  Norwegian  naturalist,  it  deposited  its  spawn  on 
the  sea.  This  naturalist  found  the  ova  floating  on  the  ocean,  and  he  believed  it  was 
intended  that  it  should  so  float,  as  there  was  attached  to  the  ends  of  it  a  small  quantity 
of  oil,  which,  being  lighter  than  the  water,  showed  that  it  was  intended  the  ova  should 
float.  Therefore  the  trawl  could  do  no  harm :  with  the  best  trawl  thev  could  never  take 
the  ova  fh>m  the  bottom  of  the  ocean,  but  they  could  get  it  in  the  ocean.  He  (Mr. 
Blake)  believed  that  as  a  general  rule  trawling  did  no  harm,  for  even  when  the  flah  do 
spavm  in  the  bed  of  the  ocean,  they  select  places  which  cannot  be  touched  by  the  tnwi. 
Be  believed  Mr.  Brady's  experiments  had  not  resulted  in  taking  up  spawn  from  Galway 
Bay.  Mr.  Andrews  had  asked,  were  the  men  who  combined  farming  with  fishing  the 
men  the  Government  should  subsidise.  He  dissented  from  Mr.  Andrews,  when  he  ssid 
that  half  fishermen  and  half  farmers  never  could  efiect  anything.  He  believed  the 
fisheries  of  Ireland  would  never  be  carried  on  successfully  except  by  the  half  farmers 
and  the  half  fishermen.  There  was  no  industry  that  required  more  the  supervisioo  of 
the  people  engaged  in  it  than  fishing.  Every  spare  moment  should  be  looked  after,  and 
the  greatest  industry  observed  to  get  the  fish  to  market.  When  they  came,  in  the 
matter  of  companies,  to  pay  a  chairman,  directors,  and  secretaries,  who  had  no  know- 
ledge of  the  subject,  and  managere  on  the  spot,  and  the  men  who  draw  their  incomes 
from  the  company,  in  every  instance  the  plan  would  be  a  failure.  Ireland  being  the 
most  tempestuous  country  on  the  face  of  the  earth,  in  many  places  for  six  weeks  at  a 
time  the  boats  could  not  go  to  sea,  and  the  men  became  disorganised  and  demoralised  in 
the  public-houses.  The  result  was  they  could  not  be  got  to  go  to  sea  when  wanted. 
Therefore  the  coast  should  be  fished  by  half  fidhermen  i^nd  half  farmers,  or  not  at  alL 
These  men  could  spend  profitably  the  time  when  fishing  was  impracticable,  on  the  land. 
Wherever  fishing  only  was  carried  on,  the  place  bad  become  impoverished,  and  of  this 
assertion  he  gave  several  proofs.  It  was  his  opinion  that  five  times  as  much  money  as 
had  been  mentioned  by  Mr.  Andrews  could  be  profitably  expended  in  loans.  There 
would  be  a  stronger  argument  in  favour  of  Government  loans,  than  the  good  Mr.  Andrews* 
society  had  effected.  He  believed  the  country  was  very  much  indebted  to  Mr.  Andrews 
for  the  zesl  he  had  shown  in  the  promotion  of  tisheries  and  the  knowledge  and  enlightened 
views  he  had  displayed  on  the  subject. 
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In  reply,  Mr.  Andrews  was  glad  to  learn  fVom  Mr.  Brady,  Inspector  of  Fisheiies, 
that  experiments,  repeated  throughout  the  seasons  of  the  year,  on  all  available  days, 
were  to  he  carried  out,  in  order  that  it  might  be  satisfactorily  tested  whether  or  not,  by 
any  system  of  fishing,  injury  was  done  to  the  spawn  of  fliih,  or  the  fry.  It  has  been 
stated  that  spawn  could  not  be  disturbed  by  trawl-boats,  or  that  proof  of  destruction 
had  ever  been  established  to  that  effect.  With  regard  to  fry,  the  regular  trawl-boats 
engaged  in  that  mode  of  fishing  do  not  trawl  in  the  shallow  soundings,  where  fry  resort 
during  their  early  stage  of  growth ;  the  injury  would  more  lilcely  be  caused  by  the  pole, 
or  in-ahore  drag-net  boats.  Mr.  Andrews  had  already  explained  why  the  Royal  Iriidi 
Fisheries  Company  had  not  continued,  though  its  success,  and  the  principles  of  its 
working  were  well  established.  No  company  can  ever  succeed,  or  maintain  its  ex- 
penditure, unless  the  nature  of  the  coasts,  and  the  seasons  of  fishing  throughout  are  well 
understood.  Success  mainly  depends  upon  a  general  fishery  carried  on  throughout  the 
year,  for  no  project  will  be  profitable  that  has  only  to  depend  upon  one  system  of  fish- 
ing, or  rather  is  confined  to  the  capture  of  one  kind  offish,  or  the  fishery  of  a  season. 

The  Charter  granted  under  powers  vested  in  the  Queen  (Ist  Victoria,  ch.  73),  gave 
powers  to  the  Company  to  establish  and  maintain  stations  at  such  places  along  the  en* 
tire  coasts  of  Ireland  as  the  said  Company  shall  from  time  to  time  select.  Powers  also 
:  J  purchase  land,  and  such  wharfs,  docks,  houses,  ofiices,  and  buildings,  necessary  or 
proper.  The  liabilities  of  the  shareholders  were  restricted  to  all  debts  of  the  Company 
to  such  extent  only  per  share,  upon  the  shares  held  by  them  respectively,  as  shall  then 
for  the  time  being,  not  be  paid  up.  The  Company  had  also  the  power  to  borrow  to  the 
extent  of  £20,000,  if  necessary.*  The  calculations  made  of  the  expenditure  necessary  for 
the  station  at  Dingle,  and  the  returns  which  the  limited  outlay  had  realised,  warranted 
the  Directon  in  considering  the  success  of  the  Company  as  certain,  under  the  provisions 
granted  by  the  Charter ;  therefore,  as  the  sanction  of  the  Board  of  Trade  would  not  be 
given  for  its  renewal,  the  Directon  declined  to  enter  into  any  new  arrangements  or 
plans.  Mr.  Andrews  did  not  wish  to  convey  that  Mr.  Cardwell  intentionally  broke  up 
the  Royal  Irish  Fisheries  Company,  by  not  assenting  to  the  continuance  of  the  Charter, 
but  merely  that  he  was  desirous  (being  adverse  to  chartered  bodies)  to  have  the  views 
entertained  with  regard  to  his  Limited  Liability  Act 

With  regard  to  Mr.  Blake's,  Inspector  of  Fisheries,  observations,  no  doubt  that  well- 
conducted  curing  establishments  would  be  profitable,  but  not  in  the  manner  carried  on 
in  1846,  though  the  prices  of  fish  at  that  time  were  very  low.  The  prices  of  cured  fish 
at  the  present  day  were  more  than  double,  ling  being  £35  per  ton,  and  upwards,  and 
dried  hake  sold  by  the  fishermen  had  brought  £20  per  ton. 

As  to  the  views  of  Norwegian  naturalists,  with  regard  to  the  ova  of  fish,  they  were 
veiy  absurd,  for  it  has  even  t>een  asserted  that  the  ova  of  salmon  floated  down  the  rivet 
until  resting  for  hatching.  Mr.  Andrews  did  not  this  evening  intend  to  enter  into  the 
science  of  the  subject.  Mr.  Andrews  was  decidedly  opposed  to  the  combination  of  farm- 
ing and  fishing — at  least  to  loans  being  made  to  such  employments,  for  it  was  not 
anfrequently  found  that  the  moneys  were  more  applied  to  the  land  than  to  fishing 
punnits.  The  trustees  of  the  **  Society  for  Bettering  the  Condition  of  the  Poor  of 
Ireland  "  had  not  more  than  £36,000  available  or  free,  and  which,  according  to  the 
trust,  was  to  be  principally  distributed  in  aid  of,  and  promotion  of  the  sea-coast  fisheries 
of  Ireland  Of  that  sum,  already  nearly  £1 8,000  was  outstanding,  and  more,  as  the  season 
advanced,  would  be  lent.  No  doubt,  as  Mr.  Blake  said,  a  considerably  larger  sum  oonld 
be  lent,  and  applications  would  be  found  from  such  as  Mr.  Blake  advocated,  from  most 


*  Fees  paid  on  Royal  Charter,  vis. : —  £  ^ ^  ^^ 

To  Secretary  of  State's  office,  and  for  passing  the  Charter,  .       .  67  9  6 

Attomey-G«meral*s  offlco  for  Bill, 36  IS  0 

8i|iniet  office, 67  8  0 

Privy  Seal  office, 6820 

Putent  office 96  19  8 

Messengers,  &c., 1  11  6 

Total  or  fixed  Fees,  £338  d  8 
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p«rU  of  Iraluid,  but  aaatUnce  to  toch  applicftnti  could  not  be  conttdered  cicfaer  nsefkl  i 

or  safe  ai  regards  the  finheries.    Of  50  canoes  with  three  men  to  each,  desiring  relid^  it  b  J 

stated  on  reliable  information,  that  "  not  more  than  the  crews  of  18  or  20  canoes  an 
employed  in  fisliing ;  the  remainder  are  engaged  at  sea-weed*  and  the  like,"  and  them 
applicants  have  no  secnrity  to  offer.    As  to  the  very  tempeataoos  nature  of  the  eoasts  of 
Ireland,  Mr.  Andrews  had  experienced  all  seasons,  and  be  did  not  consider  it  to  be  more 
ao  than  what  the  boats  encountered  in  the  North  Sea,  and  off  the  Scilly  Islanda.     The 
Kinsale  mackerel  boats  Ashed  from  twenty  to  forty  miles  off  the  land,   where  thtj 
frequently  had  heavy  seas  and  strong  tides  to  contend  with.    The  well-known  firet- 
class  hooken  of  kmsale,  when  tlie  men  had  the  means  of  fitting  them  out,  often  fiahed 
to  the  westward  of  Cape  Clear,  and  Mizen  Head,  and  off  the  Sonth-weat  coast.     At 
Teelin  station,  Donegal  Bay,  there  are  14  strong  row-boata,  with  seven  men  to  each, 
supplied  with  nets,  &e.,  but  they  are  not  able  to  keep  at  sea,  or  go  to  the  deep  water 
fishing :  able  and  well-found  decked  boats  are  required,  with  skilful  seamen,  that  can  fiah 
in  most  weathen  throughout  the  year. 

The  Chairman  said  that  they  were  greatly  indebted  to  Mr.  Andrews,  not  onlj  for 
what  he  had  done  on  the  preeent  occasion,  but  for  his  ezertitms  for  many  yeara  on  beiialf 
of  the  fishing  industry.     With  reference  to  the  spawn,  he  (Mr.  Pim)  was  glad  that  H 
was  not  within  the  reach  of  the  trawler  wherever  it  was.     As  to  the  half-farming  and 
half-fishing  system,  he  thought  that  the  man  who  went  to  sea  now  and  then,  and  bene- 
fited himsdf,  benefited  the  country.     He  had  no  faith  in  companies  for  any  object  that 
was  net  too  large  for  private  individuals.     It  was  very  satiaShctoiy  that  Mr.  Andiewai' 
society  had  been  so  successful  in  avoiding  bad  debts,  and  it  was  not  clear  that  more 
money  could  not  be  expended  in  loans  for  the  same  purpose  and  with  the  same 
No  doubt  the  work  would  require  a  great  deal  of  care,  for  it  was  easy  to  see  that  in 
country,  as  well  as  in  any  other,  it  was  easy  to  lend  money  and  not  get  it  back. 

The  meeting  then  terminated. 


XXXI. — On  the  Anthropoid  Apes.  By  Alexander  Macalister, 
M.  B.,  Professor  of  Comparative  Anatomy  in  the  University 
of  Dublin,  and  Honorary  Professor  of  Artistic  Anatomy, 
E.  D.  S. 

[Read  on  Monday,  December  16,  1872.] 

In  no  part  of  the  system  of  Nature  has  so  much  difference  of  opinion 
been  expressed  as  in  relation  to  man's  place  in  creation ;  some  zoolo- 
gists, like  Ooodsir,  De  Quatrefages,  and  Qeo£froy  St.  Hilaire,  placing 
man  in  a  separate  kingdom,  removed  from  all  affinity  with  the  other 
animals;  others,  like  Professor  Owen,  make  him  a  separate  sub-class 
of  the  mammalia;  others,  like  Blumenbach  andCuvier,  make  of  him 
an  order  only ;  and  finally,  others,  like  Linnaeus,  Huxley,  and  many 
of  our  more  skilled  comparative  anatomists  of  the  present  day,  regaid 
him  as  a  member  of  a  family  in  the  order  primates.  The  reason  of  this 
great  variety  of  opinion  is  simply  this,  that  the  authors  referred  to 
attach  a  varying  amount  of  importance  to  the  psychical  endowments  of 
man.  Certain  it  is  that,  as  Professor  Huxley  has  put  it,  if  we  were 
inhabitants  of  another  planet,  and  had  brought  to  us  by  some  enterpris- 
ing traveller  the  body  of  a  man  in  a  barrel  of  spirits,  together  with 
that  of  a  moukey — knowing,  as  we  would  in  such  circumstances, 
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nothing  of  any  higher  psychitul  characteriBtice  in  one  than  in  the 
other,  we  would  refer  them  to  very  closely  allied  positions  in  the  eerieB 
of  life.  Ae  I  intend  to  look  at  the  neighbours  of  man  purely  from  an 
anatotnical  stand-point  this  evening,  we  will,  and  I  think  properly,  dis- 
regard this  great  psychical  aspect  of  the  subject,  and  confine  ourselves 
to  the  mor«  purely  morphological. 

Some  zoologists  have  disputed  the  naturalness  of  the  assemblage 
together  of  the  Gorilla,  Chimpanzee,  and  Orang,  as  anthropoid  Apes. 
Professor  Giebel  says  that  they  have  no  other  resemblance  to  each  other 
than  that  of  size,  and  observes  that  in  cranial  characters  and  in  erect 
position  the  callosity  bearing  Gibbons  and  some  of  the  Cehids  approach 
Man  even  closer  than  do  these  three. 

M.  Lartet  and  Sir  C.  Lyell  also  regard  the  Gibbons,  especially  the 
siaraang,  as  really  the  nearest  to  man  of  the  anthropoids,  on  account 
of  their  globular  crania,  their  smaller  jaws  and  teeth,  and  their  more 
erect  spine. 

I.  Our  first  point  will  be  the  size  and  proportion  of  the  anthropoids, 
and  the  data  upon  which  I  make  these  and  lUl  the  succeeding  observa- 
tions are  the  following  : — 

I.  The  dissection  of  a  young  female  Gorilla  figured  below.  3.  The 
examination  and  measurement  of  three  stuffed  specimens.  3.  The  de- 
Bcriptiona  of  Duvemoy,  Owen,  Mivart,  Halford,  and  Huxley,  of  different 


parts  of  Gorillas.  4.  ThedissectioDdf  twoChimpanzees.  5.  Theezami- 
□ation  of  two  living  and  five  stuffed  Chimpanzees  and  skulls.  6.  The 
descriptions  of  diswcUons  by  Wyman,  Humphry,  Huxley,  Champ- 
neys,  &c  7.  The  examination  of  one  living  and  lour  stuffed  Orangs,  in. 
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eluding  the  magnificent  Bpecimen  now  in  this  Society's  Museom.  8.  The 
account  of  the  dissections  of  this  animal  by  Church  and  Halford . 

The  height  of  the  adult  Gorilla  has  been  found  to  vary  as  follows: 
5  ft.  6in.(adultmale,B.M.);5fk.(Bowditch);  4  ft.  10  in.  (DuChailln). 

The  height  of  the  adult  Chimpanzee  is  stated  as  from  5  ft  (Savage) 
to  4j[ft. 

The  height  of  the  Orang-utan,  4  ft  1  in.  (adult  male,  Von  Wurmb), 
4  ft.  6  in.  (ibid.),  5  ft.  2  in.  (Spencer  St.  John). 

The  average  height  of  savage  Man  is  about  6  ft  4  in. ;  of  the  Dyaks 
in  Borneo  it  is  5  ft.  3  in. ;  of  the  Yeddahs,  5  ft  2  in.  We  leave  out  of 
account  the  described  dwarf  races,  Obongoes,  Dokos,  &c.y  until  the 
accounts  are  confirmed. 

The  breadth  of  shoulders  in  the  specimen  of  the  Orang  now  in  our 
Museum  is  2  ft.  6  in. ;  that  of  the  Chimpanzee  is  not  quite  2  ft.  4  in. ; 
and  the  Gorilla  about  3  ft.  (B.  M.).  In  savage  Man  the  breadth  ave- 
rages 1  ft.  8  in. 

The  length  of  arm  in  the  Gorilla  is  3  ft  6  in.,  the  humerua  being 
longer  than  the  ulna,  as  it  is  in  the  Ohimpanzee.  Indeed  the  upper 
limb  is  in  length,  when  compared  to  the  trunk,  very  little  dijfferent  fnxm 
that  in  Man,  the  wrist  in  both  being  opposite  the  tuber-ischii ;  in  the 
Chimpanzee  the  arm  is  probably  longer,  the  ulna  being  nearly  equal 
to  the  humerus.  In  the  Orang — 3  ft.,,  the  ulna  exceeding  the  humerus, 
and  the  wrist  being  opposite  the  knee  joint 

In  Man,  2  ft.  4  in.,  the  proportional  length  only  differs  from  that  of 
the  Gorilla  in  the  hand  region. 

The  length  of  lower  limb  in  the  Gorilla  is  2  ft.  7  in.,  or  to  end  of 
mid-toe,  3  ft.  5  in. 

In  the  Chimpanzee,  2  ft.  1  in. 

In  the  Orang,  to  the  end  of  the  middle  toe,  2ft.  10  in. 

In  Man  it  is  over  3  ft.  6  in. ;  and  thus,  while  in  Man  the  leg  is  longo* 
than  the  arm,  and  the  latter  reaches  the  middle  of  the  thigh,  in  &e 
Gorilla  it  reaches  the  knee ;  in  the  Chimpanzee,  the  middle  of  the  tibia ; 
in  the  Orang,  the  ankle ;  and  in  the  Gibbon  below  the  foot 

The  second  point  we  will  study  is  the  surface-covering  of  these 
animalB.  Man  certainly  stands  apart  from  the  rest  by  his  general  bare- 
ness ;  but  everywhere  except  on  the  palms  of  his  hands,  soles  of  his 
feet,  and  where  the  skin  is  exceedingly  thin,  as  on  the  eyelids  and  the 
red  margins  of  the  lips,  hair  follicles  exist,  and  are  developed  to  a 
greater  or  lesser  proportional  extent ;  and  as  Professor  Eschricht  haa 
shown,  the  direction  of  these  rudimentary  surface-hairs  in  Man  is  pre- 
cisely similar  to  .that  in  the  anthropoid  Apes.  In  the  Gorilla  the 
covering  of  hair  is  of  a  reddish  or  dusky  grey  colour,  and  varies  in  tint 
in  different  parts,  being  more  rufous  on  the  head,  darker  on  the  trunk ; 
the  breast  and  back  of  the  great  male  Gbrilla  in  the  British  Museum 
are  covered  with  short  hair.  Our  specimen  was  darker  than  usual, 
but  this  was  to  some  extent  due  to  its  maceration  in  arrack.     The 
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Chimpanzee  is  very  much  darker,  black,  or  nearly  so,  and  the  hair  is 
thin  on  the  shoulders  and  front  of  the  neck.  The  Orang-utan  is  covered 
with  rufous  hair  varying  in  tint  slightly  in  different  regions. 

The  most  hirsute  race  of  men  are  the  Ainos  of  Japan,  and  the 
Orang  Kabu  or  aborigines  of  Sumatra,  who,  Mr.  Gibson  tells  us,  are 
covered  with  soft  woolly  hair,  have  a  primitive  language,  and  learn 
any  other  with  difficulty.  In  all  the  anthropoids,  except  the  male  Orang, 
who  has  a  subgenial  beard,  the  facial  hair  is  scanty,  neither  of  the  others 
presenting  to  us  a  large  or  even  moderate  moustache  or  beard  ;  in  this 
respect  they  are  much  exceeded  by  the  Brachyteles  Satanas  of  South 
America,  and  thus  they  resemble  almost  all  the  lower  races  of  men — 
among  whom  the  presence  of  a  beard  is  the  exception,  barefacedness 
the  rule. 

Thirdly,  we  will  contrast  the  bony  structures  of  the  four  forms 
before  us,  pointing  out  in  a  very  concise  list  the  divergences  in  the 
groups :  and,  first  of  all  in  the  axial  skeleton  we  find  the  following 
characters : — 1 .  In  Man  the  axis  of  the  vertebral  column  is  vertical, 
and  the  perpendicular  dropped  from  the  atlas  cats  the  column  in  five 
points;  in  all  the  anthropoids  the  axis  is  oblique,  and  the  perpendicular 
outs  it  in  three  or  four  only.  The  curves  in  the  spine  of  the  Apes 
exactly  correspond  to  the  curves  in  the  spine  of  an  exceedingly  young 
human  infant,  and  they  never  assume  the  adult  human  lumbar  curve. 
The  articular  facets  in  the  human  spine  allow  of  a  considerable  amount 
of  rotation,  more  than  in  any  of  the  anthropoids. 

The  Chimpanzee  and  Gorilla  have  thirteen  ribs,  and  thus  thirteen 
dorsal  vertebree.  The  Orang-utan  has  only  twelve,  as  in  Man,  but  the 
numbers  constitute  only  a  trivial  difference,  for  the  first-named  pair 
have  only  four  lumbar  vertebrae,  and  every  human  anatomist  knowB 
very  well  that  it  is  by  no  means  an  uncommon  arrangement  in  Man  to 
have  a  lumbar  rib,  that  is,  thirteen  rib-bearing  vertebree,  and  four  true 
lumbars.  The  cervical  spines  in  the  anthropoids  are  longer  than  in  Man, 
and  they  are  generally  undivided,  the  sacrum  is  straighter  as  a  rule,  but 
human  sacra  are  often  quite  as  straight.  The  lateral  ossific  nuclei  in 
the  meso-8temum  are  slower  in  consolidating  in  the  Orang  and  Gorilla 
than  in  Man. 

In  contrasting  the  skulls  of  the  four  animals,  we  are  struck  at  once 
with  the  great  difference  in  the  cranial  capacity  in  the  several  forms. 
The  brain  cavity  in  the  average  human  skull  is  about  88  cubic  inches; 
but  specimens  of  adult  skulls  have  been  measured,  which  sauk  as  low 
as  63  or  59  cubic  inches.  In  man  also  the  cerebral  cavity  is  more  than 
2^  times  the  length  of  the  basi-cranial  axis.  In  the  Gorilla  the  cranial 
capacity  varies  between  25  and  35  cubic  inches ;  in  the  Orang  24  ; 
in  the  Chimpanzee  26.  The  smaller  size  of  the  brain-case  in  these 
anthropoids  is  supplemented  by  a  large  development  of  the  jaws, 
whose  projection  forward  gives  the  fierce  expression  to  their  faces* 
"We  notice  also  a  stronger  development  of  the  muscular  ridges,  tem- 
poral and  occipital,  and  the  presence  of  a  uasal  spine ;  a  retrogression 
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in  tlie  position  of  the  foramen  magnum,  as  contrasted  with  Man; 
an  elongation  of  the  facial  region  ;  a  narrowing  of  the  anterior  fossae 
is  noticed  in  all.  In  the  Orange  as  in  Man,  there  is  no  postethmoid 
contact  of  the  orbital  plates  of  the  frontal ;  but  such  exists  in  the 
Gorilla  and  Chimpanzee.  They  all  agree  with  Man  in  the  consoli- 
dation of  the  basisphenoid  and  presphenoid  bones,  and  therein  differ 
from  most  of  the  lower  monkeys.  In  these  three  the  premaxilla  is  not, 
as  in  the  human  embryo,  covered  by  an  inward  process  of  the  maxilla, 
and  hence  there  is  an  anterior  trace  of  the  intervenient  suture;  but  it  is 
proportionally  less  in  the  Gorilla  than  in  the  others.  The  nasal  bones 
resemble  those  of  the  negro  in  their  tendency  to  ankylosis,  but  are 
slightly  ridged  in  the  Gorilla.  There  is  only  a  rudimental  paroccipital 
proceo^  in  all,  as  in  Man.  The  squamosal  suture  in  the  Gk>rilla  and 
Chimpanzee  touches  the  frontal,  but  does  not  in  the  Orang  or  in  Man. 
The  condyloid  and  petrous  processes  are  lai^er  in  Man  than  any 
other  animal.  The  mastoid  processes  are  pneumatic  in  the  Chimpanzee, 
as  in  Man.  The  Gorilla  has  a  sphenoidal  spine  like  Man,  and  a  vagi- 
nal process  on  the  temporal  bone.  In  Man  tiie  permanent  canine  is  cut 
before  the  second  molar. 

The  appendicular  skeleton  presents  to  us  several  features  in  detail ; 
but  as  Mr.  Mivart  has,  in  his  admirable  Paper  in  the  Philosophical 
Transactions  given  these  in  extenso^  I  will  not  go  to  the  unnecessary 
labour  of  reproducing  the  details  here ;  it  will  suffice  to  enumerate  the 
following ; — 

The  thumb  reaching  to  the  middle  of  the  first  phalanx  of  index; 
the  tibia  being  proportionally  long,  and  descending  lower  behind  than 
in  front ;  the  descent  of  the  fibular  below  the  tibial  malleolus ;  the  com- 
parative shortness  of  the  foot ;  the  great  breadth  of  the  superior  surface 
of  the  tuberosity  of  the  calcaneum ;  the  greater  length  of  the  shaft  of 
the  femur;  and  the  greater  prominence  of  its  linea  aspera ;  the  pre- 
sence of  a  flattened  ento-cuneiform-halluceal  articulation ;  the  greater 
length  of  his  first  foot-digit. 

The  muscular  systems  of  these  four  types  present  to  us  a  great  ge- 
neral similarity  of  plan.  In  man  we  find  a  large,  well-developed  series 
of  facial  muscles.  The  GoriUa  has  some  of  these  strongly  marked — 
the  elevator  of  the  upper  lip,  the  zygomatic,  and  the  orbicular  muscle 
of  the  mouth.  In  the  Chimpanzee  the  same  muscles  are  moderately 
well-marked,  as  are  the  orbicular  muscles  of  the  eye  and  the  occipito- 
frontal. The  ear  muscles  are  not  much  larger  in  these  than  they  are 
occasionally  in  Man.  The  stemo-mastoids  in  the  Gorilla  have  a  promi- 
nent mastoid  process  for  their  insertion,  which  occurs  in  no  other  ani- 
mal but  Man.  The  anthropoids  agree  with  Man,  and  differ  frt>m  all  the 
other  primates  in  having  no  occipital  rhomboid,  while  they  ordinarily 
differ  from  him  by  possessing  a  dorsi-epitrochlear,  and  an  omo-atlantic 
muscle;  these,  however,  have  both  been  found  in  Man  over  and  over  again, 
and  they  are  both  unquestionably  smaller  in  the  Gorilla  and  Chimpan- 
zee than  in  any  other  of  the  monkey  tribe.     In  Man  there  is  a  larger 
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development  of  the  deltoid  muscle,  bat  the  anthropoids  agree  with  him, 
in  having  the  supraspinatus  smaller  than  the  infraspinatus.  Man 
also  was  supposed  to  possess,  as  a  peculiarly  human  attribute,  a  coro- 
noid  head  for  his  pronator  radii  teres  muscle ;  but  this  he  holds  in 
common  with  the  Gorilla;  the  same  animal  ha^  a  radial  origin  for  his 
superficial  digital  flexor,  and  thus  stands  alongside  of  man  in  this  cha- 
racteristic. 

The  great  muscular  characteristic  of  Man  is  the  apparatus  whereby 
he  moves  his  thumb,  an  organ  provided  with  one  long  flexor,  three 
long  extensors  and  four  short  muscles.  In  the  Orang  and  Chimpanzee 
the  provisions  for  its  motion  are  comparatively  imperfect,  there  are 
only  two  extensors  (none  existing  for  the  flrst  phalanx) ;  there  is  no 
separate  long  flexor,  but  from  the  deep  fiexor  for  the  other  digits  a  fine 
thread  passes  to  the  pollex,  thus  its  flexion  by  this  agent  cannot  take 
place  independently  of  the  other  fingers;  there  are,  however,  in  these 
two  animals,  the  same  four  short  muscles  which  exist  in  Man,  an 
abductor,  an  opponens,  &  flexor  brevis  and  an  adductor.  The  Gorilla  has 
a  singularly  interesting  and  suggestive  arrangement  in  its  manus, 
namely,  that  the  long  flexor  tendon  is  present,  but  devoid  of  muscular 
fibres;  it  arises  from  the  front  of  the  carpal  bones,  passes  in  its  ordinary 
course  between  the  two  tendons  of  insertion  of  the  flexor  brevis,  and  is 
inserted  into  the  last  phalanx ;  it  has  not  the  slightest  connexion  with 
the  flexor  of  the  other  fingers,  and  in  this  respect  differs  from  the  flexor 
of  the  thumb  in  every  other  animal  but  Man:  in  fact,  we  have  here 
the  condition  which  would  be  produced  if  in  the  human  forearm  the 
thumb  ceased  to  be  used,  and  tiie  muscular  part  of  the  long  flexor  was 
allowed  to  waste.  Cases  are  on  record  in  Man,  in  which  the  tendon  for 
the  pollex  was  joined  to  that  of  the  index,  but  such  are  exceedingly 
rare.  Although  in  the  Gorilla  there  is  no  extensor  primi  tnternodiipol' 
lieie  yet  the  extensor  ossie  metaearpiis  segmented,  showing  a  tendency  to 
the  formation  of  a  second  muscle.  In  the  Gorilla,  also  as  in  the  Chim- 
panzee, the  extensor  of  the  little  finger  has  normally  no  attachment  to 
the  ring  finger,  and  the  extensor  indicis  is  confined  in  its  insertion  to  its 
own  digit:  in  these  respects  these  animals  resemble  Man,  and  differ  firom 
all  the  other  quadrumana.  Man  exceeds  all  his  allies  in  the  large  size  of 
his  spinal  muscles:  in  his  erect  position  these  lie  in  deep  channels  along 
either  side  of  the  median  lin&  In  the  anthropoids  there  is  no  such  a  sys- 
tem of  arching,  but  the  line  of  the  occiput  is  directly  continuous  into  the 
nucha  without  any  backward  concavity.  Among  the  primates,  the 
highest  of  the  South  American  monkeys  range  next  to  Man  in  this 
respect,  even  higher  than  the  Gorilla.  Man  also,  by  virtue  of  his  erect 
position,  has  an  enormously  developed  external  gluteus  muscle,  which 
exceeds  by  four-fifths  the  weight  of  the  middle  gluteus.  In  the  Gorilla 
the  proportions  are  as  1 3*29 j  13*28.  The  same  posture  in  man  renders 
necessary  an  equality,  or  preponderance  of  the  extensors  over  the  flex- 
ors of  the  knee ;  in  the  lower  primates  these  are  to  each  other  as  1 1 :  16 — 
but  in  the  Gorilla,  they  are  as  1 1  :  8. 
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Han  also  in  his  lower  extremitj  has  a  preponderance  of  the  ezten- 
sore  of  the  ankle  over  the  flexors  of  the  toes.  In  the  Gorilla  there  is  a 
smaller  development  of  the  former,  and  the  solieuB  has  no  tibial  orig:in. 
One  muBcle  in  the  foot  of  Man  has  never  yet  been  found  in  any  other 
animal ;  this  is  the  peroneus  tertius :  man  also  has  an  undivided  tibialis 
anticus,  and  the  four  slips  of  his  flexor  brevis  digitorum  pedis  arise  firom 
the  calcaneum. 

In  connexion  with  the  muscular  system  and  motions  of  these 
animals,  it  is  interesting  to  contrast  the  hand  and  foot  of  an  anthropoid 
Ape  with  the  corresponding  organs  of  Man.  The  human  hand  is 
shorter,  broader,  has  a  much  larger  thumb;  in  the  extended  position 
the  tip  of  this  digit  reaching  to  the  lower  third  of  the  first  phalanx  of 
the  index.  In  the  Chimpanzee  it  reaches  to  the  base  of  the  first  phalanx, 
in  the  Gorilla  a  little  farther,  in  the  Orang  scarcely  so  far. 

Thus  in  Man's  hand  the  thumb  can  be  firmly  opposed  to  any  of  the 
fingers,  in  the  hand  of  an  anthropoid,  opposition  is  feeble. 

On  the  other  hand,  in  the  human  foot  in  ordinary  conditions  there 
is  little  or  no  grasping  power,  and  what  power  of  prehension  does 
exist  depends  more  upon  apposition  than  opposition.  In  the  anthro* 
poids,  on  the  other  hand,  there  is  a  large  hallux,  which  is  well  and 
freely  opposable,  and  powerful  muscles  of  the  same  kind  and  arranged 
on  the  same  plan  as  those  in  man,  to  move  it;  hence  the  hinder  hand 
is  the  agent  used  by  the  Orang  or  Gorilla  in  actions  requiring  a 
forcible  grasp.  It  is  true,  however,  that  mankind,  at  least  the  more 
civilized  races,  have  forfeited  the  motion  of  the  hallux  by  the  arti* 
fieial  constraints  of  feet-coverings,  and  the  actions,  long  and  hiae» 
ditarily  prevented  by  shoes,  have  diminished  to  a  minimum.  That 
this  is  true  is  evidenced  by  the  fact  that  many  races  of  men  do  really 
use  the  foot  as  a  prehensile  organ,  (Georges  Fouchet  tella  us  that  Nubian 
negroes  prefer  to  seize  the  rein  of  their  horses  with  their  toes  in  riding, 
so  as  to  leave  their  hands  free.  Biichner,  in  his  Yorlesungen  iiber  die 
Darwin'sche  Tbeorie,  p.  197,  gives  many  instances  of  the  use  of  the 
foot  for  prehension,  of  negroes  and  others  climbing  trees  with  their 
feet,  leaping  from  branch  to  i)ranch  without  using  their  arms.  In  a 
Minoopi  foot  the  great  toe  was  fEurther  separated  from  the  other  toes 
than  an  adult  European  foot,  as  it  is  in  most  negroes,  and  had  a  more 
oblique  ento-cuneiform  metatarsal  articulation,  and  as  Professor  Wy- 
roan  has  shown,  as  it  is  in  a  very  early  period  of  human  life;  and 
in  Japan  the  feet-coverings  are  fastened  by  a  strap  passing  between 
the  great  and  second  toes.  In  several  Japanese  prints  in  my  posses- 
sion feet  are  represented  with  widely  abducted  halluces. 

In  the  arterial,  and  other  vascular  systems,  the  anthropoid  Apes 
are  absolutely  identical  with  Man,  and  the  same  is  true  regarding  the 
peripheral  nervous  system,  even  such  complicated  nerve  plexuses  as  the 
brachial,  lumbar  and  cervical  are  built  up  on  the  same  plan  as  those  in 
Man.  The  brain  alone  of  all  nerve-organs  exhibit  a  difference,  but  it 
is  purely  one  of  degree.    We  have  in  the  human  brain  a  very  much 
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larger  bqlk,  a  more  complicated  series  of  conyolntions,  a  smaller  size 
t>f  the  olfactory  nerves,  and  a  separation  of  the  mammillary  bodies  into 
two.  The  cerebmm  especially  is  of  far  greater  bulk,  bnt  its  inner 
structure  is  exactly  similar  to  that  of  the  anthropoid's  sensorium. 
The  weight  of  the  brain  of  the  Gorilla  is  about  24  oz.,  that  of  a  human 
brain  varies  from  66  oz.  (the  highest),  to  81  oz.,  the  average  negro 
(out  of  141)  being  46  oz.  In  the  Chimpanzee  it  is  about  18  oz.,  in 
the  Orang,  16  oz.  The  braih  of  a  bush  woman,  Marshall  found 
to  weigh  21^  oz.,  Murie  and  Flower  88  oz.,  that  of  an  Australian 
80  oz.  The  anterior  lobe  is  innch  smaller  and  tapers  forward.  The. 
size  and  complexity  of  the  convolutions  vary  little  in  the  anthropoids, 
that  of  the  Orang  coming  nearer  to  the  humem  than  that  of  either  the 
Gorilla  or  Chimpanzee. 

Among  the  visceral  apparatuses  we  may  notice  the  following  as 
some  of  the  most  striking  points,  both  of  resemblance  and  dissimilarity. 
Hr.  Darwin  has  called  attention  to  the  inflexed  lingula  of  the  helix  of 
the  ear,  as  the  rudiment  of  the  erect  tip  to  the  ear  in  some  ancestral 
form.  In  the  ear  of  the  anthropoids  we  notice  the  following  structu- 
ral points;  the  Chimpanzee's  ear  is  large,  flattened,  and  with  an 
expanded  helix.  That  of  the  Gorilla  is  beautifully  shaped,  very  like 
the  human  in  most  respects,  as  will  be  seen  in  Mr.  Ford's  beautiful 
drawings  in  the  Transactions  of  the  Zoological  Society. 

The  noses  of  the  anthropoids  resemble  that  of  Man  in  having  down<- 
directed  openings  and  a  narrow  inter-nasal  system ;  they  are  peculiar  in 
the  greater  thickening  of  the  alar  cartilages,  but  to  this  we  are  con- 
ducted by  the  arrangement  in  many  negro  tribes.  The  prominent  nose 
of  Bemnopithecus  naiica  adduced  by  Darwin  is  not  an  instance  of  human 
affinities,  as  the  protuberance  is  not  all  based  upon  an  elongated  nasal 
bone.  We  notice  in  these  the  tendency  to  early  coalescence  of  the  nasal 
bones,  so  that  in  an  adult  skull  they  present  to  us  the  appearance  of  a 
single  and  undivided  scale  of  bone.  This  is,  singularly  enough,  the 
arrangement  found  in  negroes  whose  nasal  bones  exhibit  a  remarkably 
early  coalescence. 

In  the  dissection  of  the  Gorilla,  I  found  what  seemed  at  first  sight 
a  mdimental  cheek  pouch :  just  at  the  point  on  the  buccinator  muscle 
"where  it  is  perforated  by  Steno*s  duct,  a  soft  sacculated  body  presented 
itself  to  view,  lying  anterior  to  the  border  of  themasseter :  this,  however, 
has  no  wide  communication  with  the  mouth,  and  a  careful  dissection 
unravelled  it  into  a  cluster  of  molar  glands  similar  to  those  lobulated 
raucous  glands  described  in  Man  by  Nathaniel  Ward :  the  correspond- 
ing structures  in  the  Chimpanzee  are  very  much  smaller  and  less  de- 
finite. 

On  contrasting  the  tongue  of  the  Gorilla  and  the  human  tongue, 
very  little  apparent  differences  of  importance  exist,  except  a  diversity 
in  arrangement  of  the  papillae. 

In  the  small  intestine  of  the  anthropoids  valvnlae  connivcntes  are 
Tery  feebly  developed,  and  the  canal  is  rather  longer  than  in  Man. 
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In  the  digestive  canal,  the  Orang,  Chimpanzee,  and  Gorilla  agree 
with  Han,  and  differ  from  the  lower  monkeys  in  having  a  moderate 
venniform  appendix ;  the  Gibbons  have  it  only  in  rudiment. 

Having  thos  in  detail  contrasted  these  four  remarkable  fonna»  we 
are  in  a  position  to  reason  r^arding  their  relative  positionsL  Man 
stands  distinguished  from  the  others  by  the  enormous  preponderance  of 
his  brain,  the  perfect  specialization  of  his  thumb,  the  imperfect  oppo- 
sability  of  his  hallux,  the  bareness  of  his  surface,  the  erectnese  and  sinu- 
ous flexures  of  his  spine,  his  possession  of  eight  carpal  bones. 

These  characters,  though  not  of  ordinal  value,  are  yet  of  sufficient 
importance  to  justify  us  in  placing  the  genus  Homo  as  the  type  of  a 
family  of  the  Primates. 

Next  in  order  comes  the  Gorilla,  characterised  by  the  greater 
strength  of  the  muscular  ridges  on  the  skull,  the  human  type  of  the  ear, 
and  anthropoid  length  of  the  upper  limb,  the  humerus  exceeding  the 
ulna,  and  to  him  we  assign  the  highest  place  in  the  second  family  of 
the  Primates.  The  Chimpanzee  comes  third  in  rank,  and  is  distin- 
guished by  his  less  cristate  skull,  his  longer  scapula  and  upper  limb,  his 
larger  ear  and  eight  carpal  bones — smaller  brain  and  body  in  generaL 
These  characters,  as  the  expression  of  a  different  idea  from  those  of 
the  Gorilla,  justify  us  in  raising  each  to  the  rank  of  a  distinct  genus; 
hence  we  cidl  the  one  by  the  name  Gorilla — the  other  by  the  name 
Troglodytes.     Two  species  of  Chimpanzee  are  known. 

Lastly,  the  Orang-utan,  with  his  broader  head,  his  nine  carpal  bones, 
larger  laryngeal  pouches,  small  and  often  rudimentary  terminal  phalanx 
on  hra  hallux,  exceedingly  long  upper  limbs,  embodies  an  additional 
generic  idea,  to  which  we  give  the  name  Pithecus,  and  we  recognise  at 
least  two  specific  forms. 

The  geographical  range  of  these  species  is  the  last  point  which  we 
will  touch  on,  and  a  few  words  will  suffice  for  its  discussion,  leaving 
Man  out  of  the  question  as  universally  distributed. 

The  Gorilla  is  limited  in  its  range  to  the  district  of  country  tra- 
versed by  the  Gaboon,  Fernandez  Vas,  and  Muni  Rivers  in  West 
Africa,  a  district  whose  largest  diameter  is  not  over  seven  hundred 
miles.  The  Chimpanzees  extend  over  a  rather  larger  tract  of  West 
Africa,  but  still  are  limited  to  a  very  circumscribed  area.  The  Orangs 
are  found  only  in  the  Islands  of  Sumatra  and  Borneo. 

Their  being  thus  so  localized  is  the  reason  for  the  scantiness  of  our 
knowledge  on  the  habits  and  nature  of  the  group.  The  Orang  is  the 
best  known,  and  owes  its  name  to  the  Malay  word  for  Man,  Orang- 
utan 8  wild  man  of  the  woods.  Orang  Kabu  »  aboriginal  man.  Tul- 
pius,  its  first  describer,  in  the  seventeenth  century  brought  home  a  pic- 
ture of  this  animal,  and  Yosmaer,  Von  Wurmb,  and  Camper  contributed 
additional  facts  to  our  knowledge  of  this  remarkable  genua. 

The  Chimpanzee,  called  Nstiego  in  the  Camma  language,  Enche-eko, 
in  the  Mpongwe  (£nge,  being  the  Bassafor  Man),  was  first  described  by 
an  old  English  traveller,  Andrew  Battel,  who  lived  in  the  Kingdom  of 
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Congo  for  some  yean,  and  on  his  return  communicated  his  stories  to  the 
author  of  **  Purchas,  his  Pilgrimage"  (puhlished  1625,  vol.  2,  p.  981). 
He  called  it  the  Engeko.  In  1744  Smith  described  a  large  ape  under 
the  name  Mandrill,  which  was  a  Chimpanzee ;  and  still  earlier,  iu 
1699,  Tyson  published  a  work  on  the  Anatomy  of  aPygmie  which  was 
a  young  Chimpanzee  from  West  Africa,  although  he  called  it  an 
Orang-utan.  The  name  is  probably  derived  from  Kima,  or  Chia-ama 
(the  Dualla  for  a  monkey)  combined  with  the  Camma  name  Nstiego. 

The  Gorilla  is  supposed  to  have  been  the  animal  met  with  by  the 
Carthaginian  traveller,  Hanno,  who,  in  his  Periplus,  b.  c.  350,  describes 
an  island  inhabited  with  wild  men  with  hairy  bodies,  whom  the  inter- 
preter called  "  GoriUaL"  Three  females  were  caught,  who  bit  and 
scratched  those  who  led  them.  These  they  killed  and  flayed,  and 
brought  their  skins,  stuffed  with  straw,  to  Carthage.  Dr.  Savage  and 
Mr.  fiowditch,  as  well  as  Du  Chaillu  and  Winwood  Keade,  have 
given  us  additional  information  regarding  this  animal.  Andrew  Battel 
speaks  of  it  as  the  Pongo.  Dr.  Savage,  first  in  modem  times,  called  it 
by  Hanno's  name,  GoriUa.  The  native  name  is  Engina  or  Gina  in 
Mpongwe  (which  language  takes  its  name  from  the  tribe,  who  are 
the  Pongwe  or  related  to  Pongoes),  It  is  also  called  Ngyula,  in  the 
Dualla  language,  ISigu  being  the  Kru  for  Man,  and  Gai  its  £assa  equi- 
valent. 
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THE  LIBRARY, 

The  Govebnment  of  South  Australia. 

Adelaide  Almanac  and  Directory  for  South  Australia,  1873,  .  .  . 
By  Josiuh  Boothhy,  Esq.  (Corr.  Memb.  Statistical  Soc.  Lond  ) 

Svo.     Adelaide,  1673 
The  Author. 

Alanus  {Kent.),  Observationes  in  S.  Julii  Frontini  Strategematica. 

Svo.     Dublinii:  .  .  .  1873. 
Codicum  Suetonii  suorum  duorum  specimen  dedit,  nee  non  observa- 
tiones, aliquot  addidit  Henr.  Alakus.     Svo.     Dublinii:  .  .  .  1873 

Henry  Dix  Huttok,  Esq. 

Amtlicher  Bericht  iiber  die  25.     Yersammlung  doutscher  Land-und 
Forstwiithe  zu  Dresden,  vom  25,  junii  bis  1,  Juli  1865. 

8vo.    Dresden,  1866. 
Henrt  Dix  Hutton,  Esq. 

Annalen  der  Landwirthschaft  in  den  Koniglich  Preuszischen  Staaten. 
Herausgegeben  .  .  .  vom  .  .  .  C.  v.  Salviati  .  .  • 
Fiinfundzwanzigster  Jargang. 

Keunundvierzigster  Band.  -  8vo.    Berlin^  1871 

Henrt  Dix  Button,  Esci. 

As9oeiat%<m  Internationale  des  Travailleurs  a  Paris,  Troisieme  Pro- 
ems de  .  .  •  12mo.     Paris,  1870 
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Thb  Author. 
Brady  (Thomas  F.,  Inspector  of  Irish  Fisheries),  Distress  on    the 
Islands  of  Boffin  and  Shark,  County  Gal^ay — 1873, —        Z 
Keport  of  the  Proceedings  taken  to  relieve  that  distress,  chiefly  by 
the  Promotion  of  the  Fisheries.    •  .  .  8ro.    J)ublm:  1873 

Thb  British  Association. 
Brituh  Atsoeiaiim  for  the  AdcaneemetU  of  Seienee  ;  Beport  of  the 
Forty-second  Meeting  held  at  Brighton  in  August,  1 872. 

8vo.     London:  1873 

Hekrt  Dix  HuTTOK,  Esq. 
Bulletin  dee  Lois,  arretes  decrets  et  proclamations  de  la  Commune  ie 
Paris.    Recueil  de  tous  les  actes  offlcicls  du  26  mars  au  23  mai  1 87 1 . 

Bra     Part*  1871 

Cadet  (ML  le  Docteur  Socrate  •  .  .  de  Rome),  Norelle^  Etudes  sur  la 

Cholera  Asiatique. ^le  Sulfur  Noir  de  ICercure  propoee  .  .  . 

Traduction  du  Comte  Charles  des  DoRinfia         Svo.    JKome,  1872 
Hemrt  Dix  Hutton,  Esq.,  M.  R.  D.  S. 

Carte  Manueeripte  in  the  Bodleian  Library,  Oxford.— A  Report  .  .  . 
by  C.  W.  Russell,  D.D.,  and  J.  P.  Frenderoast,  Esq.,  Banister- 
at-Law.  .  .  .  8vo.     London,  1871 

The  Librarian,  Trinity  College,  by  H.  D.  Hittton,  Esq. 

Catalogue  Librorum  Impreseorum  qui  in  Bibliotheca  Collegii  Sacro- 
sanctaeet  Individae  Trinitatis,  Reginae  Elizabethae,  juxta  Dublin, 
adseryantur. 

Tom  us  Primus,  cum  Supplemento, 

continens  Literas  A  et  B.  Folio.     Buhlinii^  186-1 

Hrnrt  Dix  Hutton,  Esq. 

Chevalier  {LvLcien  Le),  La  Commune— 1871— Le  coup  d'etat  du  18 

ina"  •  •  •  l2mo.     Paris  1871 

Henrt  Dix  Hutton,  Esq. 

Commune  (la)  d^vant  les  Conseils  de  Guerre  .  .  • 
l'«-2--3*-4'et6-8^rie. 

Deuxieme  series :  Les  Petrolcuses,  8vo.    Paris  1871 

The  Authoress. 

Cocke  (Mrs.  John),  The  Temple  of  the  Lord,  and  Minor  Poems. 

16mo.     Lublin,  1863 
The  Author. 

Crace- Calvert  (Dr.  F.,  F.A.8.,  F.  C.  S.,  .  .  .),  On  Protoplasmic 
Life,  and  the  action  of  Heat  and  antiseptics  upon  it 

8vo.    Manchester:  1873 
The  Author. 

Craee- Calvert  (R,  Ph.  D.,  F.  R.  S.,  F.  C.  S.,  .  ,  .),  Experiments  on 
the  Oxidation  of  Iron,  .  .  .  gyo,    Manchester:  1872 
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Thb  Knee  ajtd  Qusek's  Colleok,  of  Phtsictans  Ibblakd. 
DiapMsanus  .  •  .  The  Irish  Poor  Law  Medical  System  .  .  • 

Third  Edition.    1 2mo.    Dublin :  1 870 

The  Authob. 

miiot  (Sir  Walter,  K.  S.  L,  F.  L.  S.,  President),  Extracts  from  the 
opening  address  of  the  President  of  the  Botanical  Society  of  Edin- 
burgh, on  3rd  November  1870. 
/Vont  the  TransactioM  of  the  Botanical  Society,  Vol,  XI. 

8vo.     Minhurgh ;  1 87 1 

Hrmrt  Diz  Hutton,  Esq. 

Festschrift  fur  die  xxt.  Yersammlnng  deutscher  Land-und  Forst- 
wirthe  zu  Dresden  1865.  8vo.    Dresden,  s.  a. 

The  Authob. 
FU^gihhon  (Gerald,  Esq.,  Kaster  in  Chancery,  .  .  .)'    ^  Banded 
Ministry  and  the  Upas  Tree.  8vo.     Dublin:  1^13 

Henry  Dix  Hutton,  Esq. 
Fribourg  (K  £.,  Tun  des  Fondateurs),  L' Association  Intemationnle 
des  Trayailleurs  ...  8vo.    Paris  1871 

Henry  Dix  Hutton,  Esq. 
Jlanseen  (O.,  Prof,  in  BerUn),  Zur  Gfeschichte  der  Feldsysteme  in 
Deutschland. 

[Besonderer  Abdruck  qms  der  Zeitschrift  fiir  Staatswissenschaft. 
1865.     Heft  1  &  11].  8vo.    Tubingen  1865. 

He5ry  Dix  Hutton,  Esq. 
Henryot  (Arnold),  Paris  pendant  le  Siege — 1870-1871. 

12mo.    Paris  1871 

Henry  Dix  Hutton,  Esq. 

Instruction  jntbligue — Projet  de  Reorganisation  des  fcolesde  la  ville 
da  Hayrb.  12mo.    Mavre  1871 

Henry  Dix  Hutton,  Esq. 

Intematumal  Working  Men's  Association,  Besolutions  of  the  Congress 
of  Geneya,  1866,  and  .  •  .  of  Brussels,  1868. 

12mo.    London  fi.^* 

TflE  Eoitob. 
Irish  Monthly  lUuetrated  Journal.    Edited  by  T.  C.  Irwin. 

Kos.  1,  2.    8yo.     Dublin  1873 

Thb  Lords  Cokxissionrbs  of  H.  M.  Treasury,  by  the  Lord  Clebk 

Bbgistbb  of  Scotland. 

James  (Colonel  Sir  Henry,  R.  E.,  Director  of  the  Ordnance  Survey), 
Facsimiles  of  National  Manuscripts  of  Scotland,  selected  under  the 
direction  of  the  Right  Hon.  Sir  "William  Gxbson-Cbaio,  Bart., 
Lord  Clerk  Register  of  Scotland  .  .  • 

Part  III.    FoUo.    Edinburgh.  1873 
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Henry  Diz  Hutton,  Esq. 
JoigneoMx  (P.  Depute  de  la  Cote-d'Or),  Nouyelles  Lettree  an  Paysans. 
Deuzidme  edition.  i2mo.    Paria  1871 


HBintT  Dix  HuTToN,  Esq. 
Judsich  (Albert,  EreiBteurrathe  zu  Dresden),  Die  Landrentenbank  in 
Konigreiche  Sachsen  ...  8vo.     Leipzig*  1862 

Hexrt  Dix  Hutton,  Esq. 
Judeich  (Albert,    KonigL  sachs.    Kreisteurrathe  za  Dresden),    Die 
Grundentlastung  in  Deutschland.  8yo.    Leips^  :  IB^ 

The  Pitblishees. 
Kinahan  (Q.  H.,  M.  R.  I.  A.,  .  .  .  )  and  Clou  (M.  H.,  M.  R.  I.  A.), 
The  General  Glaciation  of  lar-Connaught  and  its  neighlx>Drhood 
in  .  .  •  Gal  way  and  Mayo.      With  a  Map.     8yo.     Dublin:  1872 

HenrtDix  Hutton,  Esq. 

Konigl,  Sachsiche  Landsictdtur-Chielte  .  .  . 
Mit  Erlauterongen  Ton  Ferdinand  Kunzel  .  .  . 

8to.     Leipzig,  1873 

Hekrt  Dix  Hutton,  Esq. 

Zandei^Oeconamie^Oeutzgehung  den  Konigreicha  Sannover  .  .  • 
Zweite  Auflage.  8yo.     Hannover.  1846 

Henrt  Dix  Huttok,  Esq. 
LanjaUeg  {29m\)  et  Paul  Corri>2,  Histoire  de  la  Beyolution  da  18 
mars.  8yo.     Fariz  1871 

Henrt  Dix  Hutton,  Esq. 
Loitegrie  (Ferdinand  de,  .  .  .),   Le  Paysan,  ce  qu'il  est— -ce  qn'il 
devrait  etre  .  .  ,  16mo.     Parts  1869 

Mr.  H.  J.  Fennell. 
Licentiate  Apothzearies  of  Ireland,  List  of. 

With  appendix.  8fo.     DubUn :  1872 

The  Author. 
Uoyd  ^Humphrey,  D.  D.,  D.  C.  L.,  Proyost    of  Trinity  College, 
Dublin,  .  .  .),  Elementary  Treatise  on  the  Waye-Theory  of  Light 
Third  Edition,  Revised  and  Enlarged.  8yo.     London :  1873 

Henrt  Dix  Hutton,  Esq. 
Loekroy  (Edouard  .  .  .),  La  Commune  et  P  Assembl^eL 

8yo.    Pariz  1871 
Henrt  Dix  Hutton,  Esq. 

Mdon  (B.),  Expos^  des  Ecoles  Socialistes  Fran^aises  .  .  . 
Sui?i  d'uh  aper9u  sur  le  CollectiyiBme  International. 

12mo.     Pariz  1872 
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HOMMAGS  DB  lA   SoOIBt^   DE  PHTSiaXTB  St  d'HisTOTES   KaTTTEBLLE  DE 

Gekeve. 

Mmoires  de  la  Soci6t^  de  Physique  et  d'Histoire  ITatureUe  de 
Geneve.  Tome  yingt-deuxi^me.    4to.     Oenive  1873 

The  Attthob. 

MoUotf  (the  Eev.  Oeraldi  B.  D.,  Professor  of  Theology  in  the  Soyal 
College  of  8t.  Patrick,  Maynooth),  Geolpgy  and  Keyelation :  or, 
the  Aiiclent  History  of  the  Earth,  considered  in  the  light  of  Geo- 
logical Facts  and  Revealed  Beligion. 

Second  Edition.    Zondon,  187? 
Tbe  Autsoft. 

i/or^tf»(J.,M.D.,F.  R.  C.  S.,  .  .  •).  The  Danger  of  Chloroform  and 
the  Safety  and  Efficiency  of  Ether,  ...  in  Surgical 'Opera- 
tions .  .  .  8ro.    London^  1872 

T&E  Kino  awd  Queeh's  College  of  Physicians,  Ieeland. 

Poor  Law  Medical  Officers*  Association^  Laws,  List  of  OfBeers  for 
the  year  1871,  and  of .  . .  Members:  .  .  .  Annual  Meeting  .  .  . 
held  .  .  .  July  13,  1870.         8vo.  s.  L,  s.  a.  [^Eensin^ton :  1870] 

Henet  Dix  Hutton,  Esq. 

Frocks  de  r Association  Internationale  des  Travailleurs — Premlire  et 
deusi^me  Oommissions  du  Bureau  de  Paris^- 

Deuxi^me  Edition.  12mo.     P<im  1870 

The  CouiffCTL  oe  the  Belfast  Katiteal  History  afd  Philosophical 

Society. 
Proceedings  of  the  Belfast  Natural  Histoiyland  Philosophical  Society, 
for  the  Session  187  U72. 

With  Obituary  Notice  of  the  late  Robert  Pattsbsoit,  Esq.,  P.  R.  S. 

8yo.    Belfast :  1  873 
Heebt  Dix  Button^  Esa. 

Rapport  de  la  Commission  de  Reorganisation  des  flcoleseommUnales 
du  Havre  8to.    Havrt  1871 

Mr.  Thovas  Beahy. 

i^CTe^A^^  (Charles  PanottB,  D.  D.,  Yioar  of  Mullingar  .  .  .),  Shall  we 
altef  the  Ordinal  ? — '  •  .  .  Submitted  to  the  Revision  Committee 
of  the  Church  of  Ireland  .  .  .  8va.     Dublin^  1872 

Mb.  Thouas  Beaky. 

^)>M  (Canon)  and  The  Provost  of  lirinitjf  College,  Speeches  deli- 
vered in  the  General  Synod  on  the  Alteration  of  the  Ordinal  .  «  , 
Examination  of  the  Question  in  its  legal  Aspeeti  by  Wm.  Bbooxe. 
Esq.,  Q.  C,  M.  C.  8vo.    DubUn^  1873, 

The  Kuro  and  Queen's  College  of  Physiciahs,  Ibelanix, 

Beporti  of  the  Royal  Medical  Benevolent  Fund  Society,  for  the  years 
ending  May,  1863^1864-1865-1867-1868. 

12mo.     Dublin :  1 863-64-65-67-68 

VOL.  VI.,  NO.  III.  2  Y 
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The  Edto  ako  Quxen's  Collmk  of  PirrsiciAirs,  Ibelaitd. 
Bepori  of  the  Joint  Committee  on  State  Medicine  of  the  British  Medi- 
cal and  Social  Science  AssociationBf  on  the  Report  of  the  Bojal 
Sanitary  Commission.  8to.    b.  1.,  s.  a.  [London:  1871] 

BiCHAED  Grittak,  Esq.,  M.  D. 
JR$port  of  •  .  .  the  case  of  Bichard  GRATTiK,  Esq.,  M.  D.,  Ex-J.  P., 
Complainant :  Lord  John  Russell,  Lord  Claeendov,  and  Ex-Chan- 
cellor Beast,  Defendants:  •  •  •  Measures  for  the  Regeneration  of 
Ireland.  Sto.  Dublin :  1858 

Hevet  Dix  Hvttok,  Esq. 
Biehardet  (G.,  R6dactear  da  Ifational),  Quatre  jours  de  prison  sous 
la  Commune.  8vo.    Paris  1871 

Hehet  Dix  Hurroir,  Esq. 
Bural  (un),  Ds  en  out  menti. 
Kouvelle  Edition.  12mo.     [JPorw]  1871 

The  SmrsoiriAiirlNSTiTUTiov. 

Smithsonian  Contrilmtions  to  Knowledge^ 

Vol.  XVIII.     4to.     WashingUm  :  1 873 

The  Soksesbtshibb  Abchjeological  Sogibtt. 

Somersetshire  Areheologieal  and  Natural  History  Soeiety's  Proceed- 
ings, 1871.  Vol.  XYIL    870.    TamUon,  1872 

Henet  Dix  Huttok,  Esq. 
Stark  (Dr.  Oarl,  .  .  .  ),  Die  psychische  Degeneration  des  firanzosis- 
chen  Yolkes,  .  .  .  8to.    Stuttyart.  1871. 

The  Oeatoe. 
Stoker  (Abraham,  A.  B.,  Auditor),  University  of  Dublin  College 
Historical  Society.    Address  deUyered  ...  at  the  Eirst  Meeting 
of  the  twenty-eighth  Session  •  .  .  Not.  18, 1872,  by  the  Auditor. 

8yo.     Dublin  :IS72 

The  Authob. 

Talbot  de  Malahide  (Lord,  F.  S.  A.,  M.  R.  I.  A.,  F.  R.  S.).  The  Light 

Literature  of  Spain ;  particularly  the  Works  of  Feman  Caballeeo: 

...  a  Lecture  delivered  •  *  ;.  the  1st  May,  1872,  at  the  College 

of  Science,  St.  Stephen's  Green,  Dublin.  8vo.    Dublin^  1872 

Henet  Dix  Htttton,  Esq. 

Tm^  (Oscar) — ^L'lntemationale  .  .  . 

TroisiSme  edition  .  .  12mo.    Paris  .  .  .  1871 

Heitet  Dix  Htttton,  Esq. 

Thaer  (Dr.  A.).  TJeber  die  Stellung  der  Tagelohneri  insbeeondere  in 
der  Mark  Brandenburg.    .  .  .  8vo«    Berlin^  1865 

Henet  Dix  Hutton,  Esq. 

Thaer  (Dr.  A.,  Ptivatdocent  der  Landwirthschaft  en  der  Eonigl. 
Universitat  zu  Berlin).  Die  Wirthschafts-direction  des  Landgutes. 

8vo.    Berlin,  1861 
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HsKBT  Dix  HuTTOir,  Esq.  *  •  ''i^    * 

Thur-und  Neutnarkiieh«9  allergnedigst  confirmirtes  Bittebbohapts- 
GBEDrr-BEGLEKENT.  Fol.    Berlin:  1777,  1781,  1847,  1851. 

Thb  Authob,  by  B.  Denny  Ublin,  Esq. 

Torrms  (Sir  Eobert,  M.  P.,  K.  C,  M.  G.),  Transfer  of  Land  by  Be- 
gistration  of  Title  .  .  . 
With  the  .  .  .  Bemarks  of  the  Attorney  (General,  8ir  John  Golb- 

BID6B. 

The  Hiohlakb  afd'Aobioultubal  Sooiett  op  Scotland. 

TraMoctions  of  the  Highland  and  Agricultural  Society  of  Scot- 
land; .  .  •       Fourth  Series.    Vol.  Y.     8vo.     Edinburgh :  I^IZ 

The  National  Association  fob  the  Pboxotion  of  Social  Science. 

Transactions  of  the  National  Association  for  the  Promotion  of  Social 

Science.     Edited  by  Edwin  Peare^  LL.  B.,  General  Secretary  .  •  • 

Leeds  Meeting,  1871.  8vo.    London^  1S*!2 

Plymouth  and  Devonport  Meeting,  1872.        8yo.    London,  1873 

The  Attthob. 

Wendt  (Ernst  Emil)«  Papers  on  Maritime  Legislation.  With  a 
Tranalation  of  the  Gbrman  Mercantile  Law  relating  to  Maritime 
Commerce.  Second  Edition.    8yo.    London,  1871 

Mbs.  Wills,  belict  of  the  Attthob. 

WiUs  (James,  D.  D.,  M.  B.  I.  A.  .  •  .  ),  An  Estimate  of  the  antece- 
dent Probability  of  the  Christian  BeUgion  •  .  .,  in  six  Sermons 
preached  in  .  .  .  Trinity  College,  Dublin ;  being  the  Donnellan 
Lectures  for  1868  .  .  .  8yo.    Dublin:  1860 

Mbs.  Wills,  beuct  of  the  Attthob. 

WiUs  (James,  D.  D.,  M.  B.  I.  A.),  The  Idolatress :  and  other 
Poems  .  •  •  8to.    London:  1868 

Mb.  H.  J.  FSNNELL. 

TFoods  (Thomas,  M.  D.  .  • .),  Observations  on  the  Nature  and  Treat- 
ment of  Pulmonary  Consumptioiu  8yo.    Farsonsioum :  1847 

The  Attthob. 

Toung  (Edward,  Ph.  D„  Chief  of  the  Bureau  of  Statistics).  Special 
Beport  on  Immigration ;  .  .  .  Information  for  Immigrants  .  •  • 

8yo.     Washington,  1872. 

(Signed) 

Edw.  Bichabdb  Pttbefot  Colles, 

Librarian, 
September  9,  1873. 
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BOTANIC  OAKDEN. 

MBf  Akdbrsoii ,  Nurttry  and  Seedsman,  22,  QeorgeU'itreet^  Perth : — 50 
kinds  of  very  rare  and  Dew  kuids  of  Trees  and  Shrabs.  (A  Talnable 
donation,  worth  £40  at  least.) 

Br,  Jauesov,  Superintendent  Botanic  Garden^  Saharumpore; — Lai^ 
parcel  pf  the  Seeds  of  three  kinds  of  Palms. 

The  Rbv.  Db.  John  Hall,  Fifth  Avenue  Church,  New  York,  U.  8. : — 
Parcel  of  Seeds  of  Wellingtonia  Gigantea,  direct  from  the  big 
treat,  Oalifomia. 

Mb.  Geoboe  Wheeleb,  Nursery  and  Seediman,  Warminster : — 3  kinds 
of  Aquatic  Plants. 

Db.  BEicnEN9ACa,  Director^  Satanic  Garden,  HdnUmryh : — 38  parcels 
of  Seeds. 

J)iL  Hookbb,  Director,  Royal  Go$rien$,  Kew : — 188  packets  of  Seeds. 

Hebb  Obtoibs,  Inspector,  Botanic  Garden,  Zurich: — 25  packets  of 
Seeds. 

Pb«  £lli8,  91,  Leeson-street  ;~Seeds  of  Nelaoibium,  from  Cashmere. 

Captain  Hendebson,  107th  Begt,  Secundrahad,  Madras: — A  valaable 
selection  of  Orchidaceous  Plants.     (^Important) 

Ma.  P.  J.  O^SsANNEST,  Bockhampton,  Queensland^  Auetralia: — 17 
kinds  of  Seeds,  mostly  new  oorfa. 

Chakles  Moobb,  Esq.,  Director^  Botanic  Gardens,  Sy(&t€y.--- Parcels  of 
Seeds  of  7  kinds  of  rare  Palms,  from  Lord  Howe's  Island. 

Peteb  Bobbbtson,  Nurseryman,  Sec,  TVinity  Nursery,  JSdinhuryh: — 
30  kinds  of  rare  hardy  Trees  and  Shrubs,  mostly  new.   (  Valuable.) 


Sib  Dominic  CoBBieAir,  M.  B.  D.  8. . — 8  parodfl  of  Pine  Seeds,  fifom 
the  Himalayas. 

Db.  Hoobbb,  Director,  Boyal  Gardens,  Kew : — 40  kinds  of  rare  and 
new  Plants. 

Ft BiNCH  MacDebmott,  Eea.  :-*One  rare  Plant,  from  Africa. 

M.  BoucHB,  Inspector,  ^.,  Botanic  Garden,  Berlin: — 6  kinds  of  very 
rare  Plants. 

Db.  Hookkb,  Director,  Boyai  Gardens^  Kno : — One  very  rare  Plant 

Frederick  Stbatton,  Esq.,  Newport,  Isle  of  Wight: — One  parcel 
ot  Seeds,  and  two  kinds  of  Plants. 

Thomas  Macdougal  Blecxelt,  Esq.,  LL.  B.,  M.  D.,  &c.,  &c.,  Staff  Sur- 
geon Major,  through  Dr.  TnoBNHiLL,  M.  B.  D.  S. : — 7  parcels  of 
ra  e  kinds  of  Seeds,  from  the  Himalayan  Mountains 
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Sib  FBANCisBAA.Dr,  Baut.,  M.  E.  D.  S.^  Pembroke-street : — Large  parcel 
of  Seeds  of  a  species  of  Bamboo,  from  India. 

Fbederick  Watts,  Esq.,  &c.,  Commissioner  of  Agriculture,  Washinyton, 
W.  S.  America,  through  the  Foreign  Office,  Downing-street: — A 
large  and  valuable  selection  of  Seeds  of  American  Plants,  contain- 
ing in  all  77  parcels. 

JoHir  Tyremaw,  Esq.,  Penlee,  Treeoney^  Cornwall : — 10  kinds  of  rare 
Seeds. 

Dayid  Moobe,  Director,  Botanic  Oarden. 

•  6th  March,  1873. 
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G.  N.  Fbbouson,  48,  Mbuntjoy-square  :^A  mute  or  tame  Swan,  Cygnus 
olor. 

Colonel  Dwter,  5,  Trafalgar'terrace,  Monkstown: — A  collection  of 
Fishing  Spears,  Clubs,  and  other  implements  from  the  Navigator 
Islands;  Relics  from  Sebastopol;  a  Musical  Instrument  from  the 
Canaiy  Islands,  &c.,  &c. 

Rev.  Edward  Nanole,  26,  Belgrave-road,  Eathmines : — A  Tropic  Bird 
(^PhaHon  Jlavirostris), 

Miss  Gillespie,  Whitehall,  Foxroeh : — 20  species  of  Exotic  Shells. 

CsBitTOPHEB  Flbhiitq,  M.  D.,  6,  Merrton-square  ;-^2  Eggs  of  Tame 
Swan. 

Bkv,  B.  Adams,  D.  D.,  Cloghran,  Malahide: — Several  specimens  of 
Exotic  Shells. 

R.  P.  Williams,  38,  Dame-street : — ^A  specimen  of  the  Japanese  Pea- 
cock. 

P.  Ebbvak,  Chemical  Works,  Wicklow: — A  Cuttle-fish,  Zoligo  vulgaris, 
taken  at  Wicklow. 

B.  MANirnrG,  4,  Upper  My-place  :*— Animals  and  Honeycomb  dwellings 
of  the  Worm  Sabellaria  anglica,  from  Kilkeel,  Co.  Down. 

Captain  A.  G.  Riall,  R.  N.,  Old  Gonna : — A  Sparrowhawk  (Aecipiter 
nisus). 

IiOSD  Ventbt,  Bumham  House^  Dingle : — A  nearly  white  specimen  of 
the  Curlew,  Numenius  arquatus;  shot  near  Dingle. 

M.  E.  Dockrell,  Eaton-square,  Monkstovm : — A  stuffed  specimen  of 
the  Herring  Gull. 
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Bb.  Battbrsbt,  Olendahughy  Lough  Carra,  near  KiUamey : — Poesil 
Shells  from  the  South  of  France. 

Caftaik  Eblsall,  4f  St,  James* s-t$rracef  Clonakeagh: — 2  ^jgs  of 
Steatomis  Caripensii,    Eggs  of  Bulimu9^  ftc,  &c. 

Sib  Eichard  Gbiffith,  Bart.  :-^ A  valuable  and  extensive  coUectioii  of 
Irish  FoBsils»  from  the  Carboniferous  and  Silurian  Rocks  of  Ireland. 

Rbv.  Thomas  Rohnet  Robinson,  D.  D.,  Armagh : — Six  large  speci- 
mens of  Akera  htdlata,  taken  by  the  late  Mr»  Farran  at  Ronnd- 
stone. 

CAPTAnr  KiLSALL,  I6th  Regiment : — Some  Birds*  Skins,  from  Trinidad ; 
also  the  egg  enclosing  shell  of  Bulimus  roioceue. 

Robert  N.  Grbbvb,  Rosemountf  Drumeondra : — A  complete  skeleton  of 
Bhea  Americana* 

Ma  job  R.  a.  D.  Hbppxnstal,  D.  L.,  Derryeaeean^  Qranard : — A 
Great  Crested  C}rebe  (Podieeps  cristatus). 

B.  H.  KxLLT,  B. L.,  51,  Upper  Mount-street: — 4  Birds'  Skins,  and 
the  Skin  of  a  '*  Native  Cat,"  from  Australia. 

W.  Cobbbt,  J.  P.,  Cattleeonnell^  Limerick : — A  young  Emu,  Dromaiue 
NawB'HoUandim. 

Rxv.  B.  Adam,  B.  B.,  Eeetory^  Cloghran: — Some  Shells  from  the 
south  coast  of  Africa. 

RoBXRT  Wabben,  Juk.,  MoyvieWf  BaUina : — A  Glaucous  Ghill  {Larue 
glaueus),  shot  on  the  estuary  of  the  River  Moy. 

G.  V.  AirnBxws,  121,  Upper  Bathmines: — ^A  Sword  with  Pistol  at- 
tached at  the  handle. 

Fbed.  Bond,  203,  Adelaide-road,  London^  iVl  TFl  (through  A.  G. 
More): — 2  specimens  of  the  Nootule  Bat  {Veepertilio  noctuld); 
2  Field  Voles ;  1  Bank  Yole ;  and  2  Tree  Pipits,  all  collected  by 
himself  in  England. 

Hbnby  Bbuen,  Esq.,  M.  P.,  Oak  Park,  Carlaw : — A  young  Goshawk 
{Aetur  palumbarius), 

John  Babxbb,  Esq.,  M.  B.,  83,  Waterloo-road: — ^Two  specimens  of 
Yelella,  from  the  Gulf  of  Siam. 

Mbs.  Battbbsbt,  Cromlyn^  Bathowen,  Weetmeath : -—A.  native  specimen 
of  Cirrhoedia  xerampelina. 

Baniel  Cobbbtt,  Esa.,  M. R.C.S.E.,  12,  Clare-street: — 6  skeleton 
leaves  of  the  Ficus  religiosa,  with  Japanese  figures  painted  on 
them. 

Noble  Sew  abb,  Esq.,  M.  D.,  Biversdale,  Templeogue  .'—^A  Boorpost, 
with  human  figures  carved  on  it,  from  Mongatap,  New  Zealand. 
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John  Y.  Tratkob,  Esq.,  90,  South  George'S'Street : — ^A  specimen  of 
Turkey  Sponge  {Sponyia  eomtnunia),  adhering  to  the  rock  upon 
which  it  grew. 

H.  B.  Yebekeb,  Esq.,  81,  WelUngton-plaee : — ^An  adult  Black  Tern 
{Hydroehdidon  fisnpe*). 

Basil  B&ooke,  Esq.,  Colebroohef  County  Fermanagh : — A  fine  specimen 
of  Vultur  monaehus,  from  Sardinia. 

Sin  D.  J.  CoBBiGAK,  Babt.,  M.  p.,  4,  Mmrion-square,  West : — A  fine 
specimen  of  a  Paradise  Bird  (Faradisea  apoda), 

WiLLiAir  CoBBET,  EsQ.,  Costleconnell^  County  Limerick : — ^An  Iceland 
Falcon  {Fcdeo  ialandieus), 

Db.  Battebsbt,  Olendalough,  Lough  Carragh^  County  Kerry  : — ^A  few 
Insects  from  Cannes,  IVuice. 

AxxxAKDEB  Cabie,  IC.  D.,  F.  L.  S.,  Director^ 

June  4,  1873. 
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ROYAL  DUBLIN  SOCIETY'S  SCHOOL  OF  AET. 

THE  siflrrRiBirriov  of  prizes. 

Ths  annual  distribation  of  Prizes  to  the  Stodents  «f  the  School  of  Art  of  this  Society 
t<fbk  place  on  Tuesday  eveoiDg,  25th  Febroary,  at  9  o^dock. 

His  Excellency  the  Lord  Lieutenant  took  the  Chair  as  President  of  the  Society. 
Amongst  those  assembled  to  witness  the  proceedings  were  the  Countess  Spencer,  aocom* 
panied  by  Lady  Yfetoria  Spencer,  Courteoay  Boyle  Esq.,  Private  Secretary ;  Captain 
A.  Lascelles,  Captain  Button,  Aide-de-Camps,  together  with  a  large  number  of  ladies 
and  gentlemen,  Members  of  the  Council,  of  the  Fine  Arts  Committee,  and  of  the  Society 
at  large. 

LiEUT.-CoL.  Adamson,  Chairman  of  the  Committee  of  Fine  Arts,  addressing  His  Ex- 
cellency the  Lord  Lieutenant,  said  it  had  devoWed  on  him  to  present  the  Report  of 
the  School,  and  also  to  open  the  proceedings.     He  took  leave,  in  the  name  of  the  Com- 
mittee, to  thank  his  Excellency  for  his  presence  that  night     Since  his  arrival  in  Ireland 
his  Excellency  bad  invariably  shown  to  the  Royal  Dublin  Society,  and  the  various  depart- 
ments belonging  to  it,  his  patronage  and  kindness,  and  particularly  to  that  branch  which 
he  (Colonel  Adamson)  had  the  honour  unworthily  to  represent  on  that  occasion.    It  might 
be  necessary  for  him  to  say  to  many  present  that  the  Schools  of  this  great  Institution 
were  founded  120  years  ago.      The  Society  itself  was  established  for  the  encouragement 
of  agriculture,  but  within  a  few  years  after  its  formation  the  Drawing  Schools  were  added  to 
it,  and  very  quickly  became  distinguished  in  the  education  in  art  of  the  pupils  attend- 
ing them.    In  the  middle  of  the  last  century  the  Irish  Parliament  granted  a  sum  of  £500 
towards  the  support  of  the  Schools.    The  grant  was  continued  up  to  the  period  (^  the 
Union,  and  subsequently  by  the  Imperial  Parliament  until  so  late  as  1849,  when  it  was 
withdrawn ;     and,   after  an  interval  of  a  few  years,  the  Schools  were  placed  in  con- 
nexion with  the  Department  of  Science  and  Art,  South  Kensington.    The  Schools  wera 
now  dependent — in  one  respect  dependent — on  the  Department  of  Science  and  Art  in  the 
payments  by  results ;  but  the  Royal  Dublin  Society,  in  its  anxiety  to  continue  its  assistance 
to  the  Schools,  furnished  them  with  a  building  and  a  grant  fh>m  its  private  funds,  and 
afforded  various  other  advantages,  which  enabled  the  Schools  to  be  continued.    They 
must  acknowledge  how  kind  His  Excellency  and  the  Marquis  of  Hartington  had  been 
interesting  themselves  to  obtain  assistance  for  the  Schools,  and  more  particularly  in  the 
establishment  of  a  Museum  of  ornamental  Art,  which  was  so  much  required  for  the  in- 
struction of  the  pupils  of  the  Schools.     This  subject  had  been  brought  under  His  Ex- 
cellency's attention  by  a  deputation  that  had  waited  on  him,  and  they  still  entertained  a 
hope  that  their  efforts  in  this  respect  would  be  eventually  succ^sful.     Fortunately 
for  the  pupils  of  these  Schools,  during  the  past  year  a  great  Museum  of  ornamental  arts 
sprang  up  in  this  city — he  alluded  to  the  great  Exhibition,  which  owed  its  existence  to 
the  munificence  of  Sir  Arthur  Guinness,  and  to  which  His  Excellency  had  so  largely  con- 
tributed Works  of  Art.     The  Pupils  had  derived  great  advantage  from  that  Exhibition, 
but  it  was  insufficient  to  do  away  with  the  necessity  for  having  a  permanent  Museum 
attached  to  the  School.    Great  encouragement  had  been  given  to  the  pupils  in  making 
designs.     Various  manufacturers  In  the  city  had  kindly  offered  prizes  for  such.    He 
trusted  His  Excellency  would  not  consider  them  guilty  of  presumption  when  he  mentioned 
that  they  hoped  to  be  able  to  send  these  designs  to  the  great  forlhcomiug  Exhibition 
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Bt  Yienna.  The  expense  connected  with  snch  an  undertaking  was  too  great  to  be  borne 
by  the  Schoole;  but  they  would  endeavour  to  secure  the  co-operalion  of  the  authorities 
of  South  Kensington.  Before  concluding,  he  must  mention  one  pleasing  feature  in 
connexion  with  the  Schools.  There  was  a  large  number  of  Pupils  in  attendance 
belonging  to  every  religious  persuaaon,  all  receiving  instruction  together,  and  living  on 
terms  of  the  greatest  friendship  and  amity.  He  thought  this  showed  that  there  must 
be  something  peculiarly  humanizing  in  the  labour  which  produced  such  excellent  results. 
Colonel  Adamson  then  alluded  in  terms  of  great  praise  to  the  services  of  Mr.  Lyne, 
Head  Master,  and  of  Miss  Julyan,  Art  Mistress,  and  proceeded  to  read  the  report  of  the 
head-master  of  the  schools : — 

REPORT  OF  THE  HEAD  MASTER  OF  THE  SCHOOLS  OF  ART.] 

FOR  THE  YEAR  1872. 

To  the  Chairman  and  Committee  of  Fine  Arte, 

Gbxtlembn, 

The  operations  of  the  Schools  of  Art  of  the  Royal  Dublin  Society  for  the  year  end- 
ing July  Slst,  1872,  have,  I  consider,  been  satisfactory  in  a  high  degree,  and  there  is 
evidence  on  all  sides  of  the  beneficial  influence  of  the  teaching  of  these  Schools,  both  as 
r^ards  the  dissemination  of  right  views  and  correct  practice  in  Art  education,  and  in  the 
practice  of  art,  both  decorative  and  pictorial,  resulting  therefrom  ;  our  efforts  have  been 
much  directed  to  the  improvement  of  design,  especially  such  as  is  more  immediately  re- 
quired in  connexion  with  the  manufactures  of  this  city  and  country.  The  success  that 
has  already  attended  our  efforts  is  most  encouraging,  and  1  chiefly  attribute  such  favour- 
able results,  in  this  and  other  walks  of  art,  to  our  constant  endeavour  to  impress  upon 
the  mind  of  the  Student  the  fact  that  real  success  in  any  branch  of  art  whatever  arises 
from  the  accurate  study  of  the  higher  forms  of  nature,  and  more  especially  of  the  human 
form. 

I  have  to  refer  to  the  increase  of  Students,  viz.,  sixty-eight  for  the  year  ending  July 
Slst,  1872,  as  compared  with  the  previous  year. 

A  very  numerous  collection  of  works  in  drawing,  painting,  and  modelling,  consisting 
of  studies  by  Students  of  both  sexes  and  all  classes  (both  elementary  and  advanced;  were 
forwarded  to  London  for  examination  in  April  last.  Such  works  represented  very  fully 
and  satisfactorily  the  general  progress  of  the  School,  along  with  the  methods  of  study 
porsued  therein  ;  and  nearly  every  stage  of  the  Art  course  was  represented. 

Such  drawings,  however,  did  not  represent  the  whole  of  the  works  of  such  a  charac- 
ter executed  in  the  Schools ;  from  various  causes  it  was  found  in  many  cases  impossible 
to  retain  such  works  for  transmission  to  London. 

The  total  number  of  such  studies  amounted  to  681. 

The  number  of  Queen's  prizes  obtained  at  the  National  Competition  on  the  last 
occasion  was  four,  awarded  as  follows : — John  Thomas  Miles,  design  for  table  damask  ; 
J.  0.  Conan,  anatomical  study  ;  Robert  Sidney  Smith,  model  of  Antinous;  Henrietta 
Wise,  group,  still  life,  in  oil.  Twenty-five  of  the  highest  prizes,  or  those  of  the  "  third 
gradi*,**  were  also  awarded.  The  very  considerable  number  of  forty-three  works  wera 
selected  to  enter  into  National  Competition. 

The  examiners  of  the  works  competing  for  National  Awards  were : — Sir  M.  D. 
Wyatt;  C.  W.  Cope,  R,  A. ;  R.Redgrave,  R.A.;  F.  R.  PickersgiU,  R.  A.;  J.  C. 
Hortsley,  R.  A. ;  H.  A.  Bowler,  Esq.;  and  H.  Weeks,  Esq.,  R.  A. 

As  regards  the  local  examination  of  the  School  in  those  subjects  connected  more  im- 
mediately with  elementary  Art  education,  as  freehand,  practical  geometry,  projection,, 
perspective,  and  object  drawing,  I  have  to  report  that  eighty-tix  Students  were  succes- 
fttl  in  184  exercises  in  the  above  named  subjects.  Thirty-four  prizes  and  100  certificates 
were  gained,  a  result  perhaps,  on  the  whole,  more  satisfactory  than  has  on  any  former 
occasion  been  attained,  considering  the  very  considerable  rise  in  the  standard  that  from 
time  to  time  takes  place. 
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Of  full  seoond  grade,  or  teacfaMt*  oertiftcates,  sizteen  were  gained,  a  number  exceed- 
ing that  of  any  preTions  year. 

Tbe  dbplay  of  Students'  worlcs  conititnted  a  most  interesting  feature  In  the  late  DabBn 
ExhiUtion.  6nch  studies  represented  the  leading  stsges  of  instruction  pursued  in  tbe 
Society's  Schools,  and  were  calculated  to  influence  most  favourably  tbe  practice  of  Art  in- 
Btmction  generaUy,  both  in  this  city  and  throughout  Ireland.  A  list  of  soch  works  is 
appended. 

The  directors  of  the  Dublin  Exhibition  presented  free  tickets  of  admissioD  to  many  of 
omr  Students  distinguished  for  their  ability  and  industry,  as  dispiayed  in  their  exhibited 
works  (and  the  names  of  such  will  be  found  appended  to  this  B^iort).  These  weeks 
represented  the  ordinary  competition  studies  of  the  School. 

In  the  Report  of  the  Inspector  General  for  Art,  last  pubUshed,  the  good  works  pro- 
duced in  the  Society's  Schools  are  referred  to. 

The  evening  class  for  female  Students,  established  Kovember  1st,  1872,  is,  I  am  able 
to  report,  progressing  favourably,  and  is  calculated  to  prove  most  benefidal  to  those 
whose  occupations  prevent  their  attendance  upon  our  day  classes. 

Many  avail  themselves  of  the  r^nlation  enabling  Pupils  of  public  snd  other  Schools, 
artisans,  &c.,  to  attend  the  evening  classes,  male  and  female,  at  reduced  rates,  on  con- 
dition that  not  less  than  six  attend  from  any  one  school  or  establishment. 

In  order  to  stimulate  and  encourage  those  numerous  pupils  of  external  Schools^  in 
which  drawing  classes  are  held,  in  Dublin  and  its  vicinity  (classes  chiefly  established 
%nd  organized  by  me  during  the  years  1863,  1864,  and  1865,  and  taught  through  the 
agency  of  the  School  of  Art),  a  system  of  examination  has  been  established  to  take  place 
annually  in  the  Central  School.  The  small  bronse  medal  of  the  Society,  along  with  ocr^ 
tificatea,  is  given  to  a  certain  number  of  those  who  distinguish  themselves  by  their  pro- 
fidenoy  on  Uiese  occasions.  When  this  arrangement  is  more  widely  known,  it  is  pro- 
bable  that  such  examinations  will  be  very  numerously  attended.  The  flrst  examination 
of  this  kind  took  place  on  the  28th  May  last 

The  number  <^  Pupils  of  such  Drawing  Classes,  established  in  Schools  throughout 
Dublin  and  its  vicinity,  and  taught  through  the  agency  of  the  School  of  Art,  must, 
roughly  estimated,  amount  to  about  aix  thousand. 

On  the  13th  June  last  I  inspected  the  Drawing  Classes  of  the  King's  Hospital,  in- 
structed by  Mr.  Wm.  H.  Murray,  Assistant  Master  in  the  School  of  Art. 

A  lending  library  has  been  recently  re-established  for  the  students ;  it  is  proposed  to 
lend,  for  study  at  home,  text-books  on  Art  and  other  technicalities.  The  mors  valaable 
works,  however,  are  to  be  consulted  and  refSsrred  to  only  in  tbe  School  itsdf. 

The  organisation  of  a  class  for  tbe  study  of  landscape  and  foreground  detail,  6c^ 
direct  from  nature,  occupied  much  of  my  attention  during  the  month  of  July.  Many 
promising  preliminary  studies  were  made.  In  connexion  with  this  branch  of  study  I 
may  mention  that  we  are  greatly  benefited  by  the  fine  and  valuable  examples  of  water- 
colour,  art,  &c.,  that  we  receive  from  time  to  time  on  loan  from  the  Department  of 
Science  and  Art. 

An  additional  class  has  been  very  recently  established, — viz.,  for  Elementary  Design 
for  Female  Students — meeting  on  Tuesdays  and  'iliursdays,  from  ten  to  one  o*dock. 
This  dass  is  open  to  students  of  all  dasses,  on  payment  of  a  nominal  fee,  and  it  is  pro- 
bable that,  when  fully  organised,  it  will  prove  highly  successfuL 

A  competition  has  recently  taken  place  between  the  leading  students  of  the  schools 
generally  of  the  United  Kingdom,  having  for  its  object  the  selection  of  Nike  Students 
qualified  to  make  copies  for  the  Government  of  the  Cartoons  of  Raphad,  with  a  view  to 
preserve  accurate  copies  of  the  same,  and  I  am  happy  to  state  that  one  of  onr  students, 
M.  A.  Morgan,  has  been  successful  in  the  prdiminary  test.  The  names  of  the  students 
competing  will  be  found  appended :  thdr  works  were  forwarded  to  London  on  the  31  st 
July  last. 

The  demand  for  original  dedgns  executed  in  the  Schools  continues  to  increase,  and 
many  leading  manufacturers  offinr  money  prizes  for  designs  in  various  branches  of  in- 
dustry. 

During  the  past  year  the  following  have  ofiered  money  prizes  to  our  students,  viz. : — 
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Messn.  Miller  and  Beattie,  of  Grafton-street,  for  carpet  deaigiis;  MesarB.  Hamphrieat 
Kidderminster,  per  Messrs.  Sheridan,  of  Parliament-street,  for  carpet  deeigoa «,  Meeers. 
Miller  and  Beattie  for  floorcloths,  &c. ;  Messrs.  Oldham,  Westmoreland-street,  for  table 
damask ;  Messrs.  Fry,  Westmoreland-street,  for  wall  decorations ;  Messrs.  Leetch,  Dame- 
street,  glass,  &o. ;  Messrs.  Magnire,  Dawson-street,  for  grates,  &c. 

Messrs.  Pirn  have  recently  prodoced  several  rich  designs  in  figured  damaaic,  executed 
by  our  students,  and  others  are  now  in  progress,  intended,  I  believe,  for  the  Great  Exhi- 
bilion  of  Vienna. 

During  the  past  year  the  number  of  students  attending  the  School  has  been  483,  of 
which  number  283  were  males  and  250  females. 

The  total  number  of  artizan  students  attending  amounted  to  802,  of  which  number 
281  were  males  and  71  females. 

The  total  amount  of  fees  was  £585  0«.  lid. 

The  maximum  of  attendance  took  place  in  the  month  of  February,  and  was  smallest 
in  the  month  of  October. 

The  total  number  of  attendances  during  the  year  has  been  28,119. 

The  Local  Examinations  of  the  second  grade  took  place  on  the  25th  and  26th  days  of 
May,  in  the  evening,  when  167  students,  102  males  and  65  females,  presented  themselyes 
for  examination  in  the  various  subjects — viz..  Freehand  Drawing,  Model  Drawing,  Prac- 
tical Geometry,  and  Linear  Perspective. 

The  Table  appended  shows  the  relative  success  of  the  male  and  female  students  in 
the  four  subjects  of  examination;  the  number  of  exercises  '*  Passed,"  for  which  Certifi- 
cate Cards  are  given,  and  the  number  of  papers  **  Excellent, "  and  for  which  prizes  are 
awarded. 

The  total  number  of  £lxercises  passed  was  134,  by  86  students. 


Excellent, 
Totals, 


Freehand. 

22 
4 


26 


By  Male  Students. 
Geometry.  .  Perspective. 


Model  Drawing.        Total. 


10 
8 

18 


6 
1 


10 
7 

17 


48 
16 

68 


Totals, 


25 


By  Female  Students. 


Freehand. 

Oeometry. 

Model  Drawing. 

Tota 

Passed, 
Excellent, 

18 
7 

8 
8 

16 

4 

10 
5 

62 

19 

11 


20 


15 


71 


In  comparing  these  results  with  those  of  former  years.  It  should  be  borne  in  mind 
that  each  year's  standard  has  been  raised,  and  this  year  considerably  so  in  some  of  the 
subjects  of  study. 

To  each  exercise  passing  Excellent  a  prize  is  awarded,  but  two  or  more  prizes  gained 
by  the  same  student  are  represented  by  one  award. 

The  following  are  worthy  of  honourable  mention  in  [this  Report,  as  having  each 
passed  in  the  whole  of  the  four  subjects  of  Examination  on  the  occasion,  vis. : — Edith 
Arnold,  Annabella  H.  Ilarkness,  Frances  A.  Rawson,  Alfred  W.  Trevellian,  and  William 
Power;  whilst  the  following  are  deserving  of  much  commendation,  as  having  each  passed 
in  three  of  the  subjects,  viz. : — Nannie  Lee,  Henrietta  Lynch,  John  Maguire,  Elizabeth 
Patterson,  Elizabeth  Robie,  Wyke  C.  Smith. 

This  Examination,  consisting  entirely  of  time  exercises  of  one  hour  each  has  for  its 
object  the  testing  of  the  ability  of  the  student  in  elementary'  work,  and  such  as  is  the 
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whole  groundwork  for  advanced  study  in  every  department  of  Art.  It  is  gratifying  to 
find  that  students  are  becoming  more  and  more  impressed  with  the  conviction  that  those 
higher  results  can  never  be  worthily  attained  to  but  by  the  careful  and  patient  mastery 
of  those  preliminary  branches. 

The  following  gentlemen,  members  of  the  Coundl  and  of  the  fine  Arts  Committee, 
attended  during  the  Examination  : — Colonel  Adamson,  George  Johnstone  Ston^,  Esq., 
David  Routledge,  Esq.,  John  Du  Bedat,  Esq.,  Denny  Urlin,  Esq.,  Thomas  Beny,  Esq., 
Captain  Harvey,  R.  £. 

In  April  the  Works  of  the  Students,  in  Painting,  Drawing,  and  Modelling,  were 
forwarded  to  the  South  Kensington  Museum,  to  compete  for  National  and  other  medals, 
as  follows ; — 

In  the  Elementary  Section, 41  Works. 

In  the  Advanced  Section, 185  Works* 

Class  Drawings,   consisting  of  Greometry,  Povpective,  Projection 

Models,  Ornament,  Figure,  &c., 347  Works. 

Books,            8  Works. 

Total,        58t 

To  the  works  competing  for  the  highest  prizes,  or  those  of  the  3rd  grade,  25  awards 
were  made  to  22  students. 

The  following  Table  represents  the  position  occupied  by  the  Dublin  School,  as  re- 
gards the  numbers  successful  in  2nd  grade  examinations,  in  gaining  2nd  grade  prizes, 
and  obtaining  the  drd  grade  awards,  as  compared  with  the  Metropolitan  Art  Schoob  of 
London  : — 

2nd  Grade  Examination.    2n(l  Orade.         8rd  or  Highest  Grade 
No.  Successful.  Prixcs.  Priiea. 

South  Kensington,       .         .         103  42  87 

Dublin,       ....  86  27  25  to  22  Students. 

On  the  11th  and  15th  March  last,  the  Honorary  Professor  of  Fine  Arts,  Henry 
M'ManuA,  Esq.,  delivered  two  lectures  on  *^  Design  as  indispensable  to  a  high  cODditioo 
of  Fine  and  Ornamental  Art,**  which  were  attended  by  229  persons. 

Ttie  competition  for  the  Bronze  and  Silver  M«lals  offered  by  the  Royal  Dublin 
Society  took  place  on  the  2l8t  of  December,  the  examiners  upon  that  occasion  being — 
Every  Kennedy,  Esq.,  M.  D.,  Chairman  of  Fine  Arts  Committee ;  Thomas  Alfred  Jones, 
Esq.,  P.  K.  II.  A.  ;  Thomas  N.  Deane,  Esq.,  R.  H.  A. ;  Henry  Doyle,  Esq.,  Director  of 
the  National  Gallery,  Ireland,  A.  R.  H.  A. ;  and  James  Edward  Rogers,  Esq.,  A.  R.  H.  A. 
Their  Report  is  appended. 

At  the  recent  E.xhibition  of  Students'  Works,  open  from  the  26th  of  December  to  the 
9th  of  January,  1873,  the  visitors  numbered  5150. 

His  Excellency  the  Lord  Lieutenant  and  the  Countess  Spencer  also  visited  the  Ex- 
hibition. 

During  the  year  many  works  executed  in  the  School  by  our  students  have  been  pur- 
chased by  manufacturers,  and  amongst  others,  I  may  mention  a  design  by  Mr.  E.  B. 
Byrne,  purchased  by  Messrs.  Mitchell,  of  Parliament-street,  to  be  produced  in  stamped 
velvet. 

A  design  by  Miss  S.  Ball  (carpet),  to  be  produced  by  Messrs.  Lewis,  the  eminent 
carpet  manufacturers  of  Halifax,  Yotkshire. 

A  design — Rich  Damask  Hanging — by  Miss  F.  L.  Jordan,  produced  by  Messrs. 
Pim ;  and  also  a  design  by  the  same  for  flowered  silk  dress,  manufactured  by  Messrs. 
Pim. 

Rich  Table  Damask,  by  Miss  M.  L.  L.  O'Clery,  to  be  produced  by  Messrs.  Oldham^ 
Westmoreland-street. 

Rich  Table  Damask,  by  Mr.  F.  T.  Miles— by  Messrs.  Brown,  of  Belfast. 

Wall  Decoration,  by  Miss  £.  Kerr — by  Messrs.  Fry,  Bachelor*s-walk. 

Carpet  Design,  by  Miss  M.  F.  Murphy — by  Messrs.  Miller  and  Beattie. 
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Carpet,  by  Miss  M.  Irwm — by  Messrs.  Humpbrips,  of  Kidderminster,  for  Messrs. 
Sheridan. 

Four  rich-figared  Damasks,  from  designs  by  Miss  S.  Ball ;  and  a  flowered  Silk  Dress 
design,  manufactured  by  the  Messrs.  Pirn. 

Landscape,  in  oil — Scene  on  the  Dargle — by  Miss  M.  D.  Webb,  purchased  by  Mr. 
Rotbwell. 

Design  by  Miss  E..  Irwin — Carpet  and  Border— produced  by  Messrs.  Sheridan,  of 
Parliament-street. 

Plate  designs  by  Miss  F.  Brett  and  Miss  £.  Bredin,  produced  by  the  Messrs.  Wedg- 
wood  for  Messrs.  Leetch,  of  Dame-street. 

Messrs.  Miller  and  Beattie  offer  prizes  of  £7  and  £5  for  the  two  best  designs  for 
Brussels  carpets. 

Messrs.  Leetch,  of  Dame-street,  oflfor  a  prize  of  four  guineas  for  the  best  design  for  a 
glass  centre-piece  for  a  dining  tablei 

Messrs.  Magnire  offer  a  prize  of  three  guineas  and  of  one  guinea  for  the  first  and 
second  best  drawings,  being  original  designs,  for  a  grate,  tiled  hearth,  and  fender  (en  suite) 
suitable  for  a  modem  mansion,  in  the  eatly  decorated  style  of  architecture,  and  as  simple 
in  treatment  as  this  style  will  admit  of. 

The  ofier  of  such  prizes  affords  evidence  of  the  manner  in  which  these  Schools 
are  acting  upon  the  productions  of  the  country,  and  we  receive  numerous  acknow- 
ledgments firom  manufacturers  and  others  as  to  their  value  in  connexion  with  Art 
industry. 

The  Worshipful  Company  of  Plasterers  of  London  offer  money  prizes  to  be  competed 
for  by  students  of  School  of  Art,  as  follows : — 

1.  For  an  original  design  for  a  spandril,  modelled  in  low  relief,  the  fiUing-in  to  con- 
sist of  an  arabesque  combination  introducing  the  figure,  fruit,  foliage,  flowers,  or  other 
ornamental  motives. 

The  spandril  to  fill  the  space  between  two  adjscent  arches,  and  to  be  enclosed  in 
mouldings.  The  curves  of  the  arches  to  be  at  the  choice  of  the  designer.  Any  style 
may  be  chosen.     The  size  of  the  model  not  to  exceed  80  inches  by  24  inches. 

For  the  best,        .         .        .        .£770 
„      second  best,      .         .         .£440 

2.  For  an  original  design  drawn  in  pencil  or  in  monochrome,  and  capable  of  being 
executed  in  plaster  in  low  relief,  for  the  decoration  of  a  chimney-breast  from  floor  to 
ceiling,  including  a  chimney-piece,  the  decorative  treatment  of  the  space  above,  and 
cornice. 

The  drawing  to  be  24  inches  high ;  the  scale  to  be  stated. 

For  the  best,         .         .         -         .£880 
„      second  best,      .  .£550 

Designs  to  be  sent  in  on  the  1 0th  April,  1873. 

The  Lords  of  the  Committee  of  Council  on  Education,  being  desirous  of  preserving 
accurate  copies  of  ancient  wall  paintings  in  churches  or  other  old  buildings  previous  to 
the  sixteenth  century,  have  decided  to  offer  prizes  of  £5,  £3,  £2,  and  £1  for  successful 
copies  of  such  paintings  made  by  students  of  Schoob  of  Art,  with  the  condition  that  the 
Department  of  Science  and  Art  shall  have  the  right  of  purchasing  such  copies  at  prices 
to  be  fixed  by  the  Inspector-General  for  Art. 

Two  students  of  the  School  hare  been  intrusted  with  the  production  of  the  perpetual 
Challenge  Cups  for  the  Irish  Champion  Athletic  Club.  Such  Cups  are  to  take  the  form 
of  Bronze  Statuettes  of  the  most  famous  of  the  Grecian  athletic  statues,  such  as  Disco- 
bolus, Athlete  with  Strigil,  Fighting  Gladiator,  &c.,  &c.  For  the  modelling  of  these, 
two  of  the  leading  students  of  the  Society's  School  have  been  selected — viz.,  Mr.  Robert 
Sidney  Smith,  and  Mr.  Edward  Gibson. 

I  have  to  acknowledge  the  valuable  assistance  rendered  by  Miss  Blary  Julyao,  in  the 
instruction  of  the  female  classes. 
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VLy  thanks  ar«  alao  doe  to  my  nwistanU,  Mr.  Edmood  Ribtoo  Byrne,  Mr.  WOliain 
H.  Murray,  Mr.  Robert  WaUb,  and  Mira  M.  A.  M'Gee. 

It  is  encouraging  to  find  that  there  is  a  steadily  increasing  demand  for  des^  evidcne- 
ing  intelligent  mi^tive  as  diatinguished  from  the  unmeaning  prodnctions  still  too  common, 
and  this  improred  taste  on  the  part  of  the  public  generally  makes  it  evident  to  all,  and 
especially  to  the  mannfactorer,  that  Art  culture  is  a  necessity,  and  that  all  conoetned 
most,  by  study,  gain  an  insight  into  those  laws  and  principles  of  Art  which  apply  equally 
to  erery  style,  whether  of  the  past  or  the  present  It  is  to  be  regretted  thai  an  erraneoos 
idea  prevails  so  largely,  that  an  absolute  division  exists  between  industrial  and  fine  art ; 
snch  a  view  cannot  but  be  prejudicial  to  the  development  of  artistic  manufacture. 

It  cannot  be  too  often  reiterated  that  tme  decoration  is  the  olbpring  of  high  aity  and 
that  ornamentation,  even  as  applied  to  the  most  common  things  in  duly  nee,  in  order  te 
be  thoroughly  successful,  requires  a  cultivated  taste,  and  the  knowledge  to  adapt  the  beau- 
tiful in  nature,  and  to  combine  forms  of  permanently  recognised  beauty,  whicfa,  legnlated 
by  a  few  elementaiy  principles,  results  in  an  embodiment  of  the  artistic  mindy  and  ap- 
peals to  the  sentiments  of  the  age. 

The  ability  evident  in  the  highest  art  developments  of  any  country  or  period  is  not 
so  much  the  direct  consequence  of  a  higher  order  of  intnitive  ability,  greatiR'  than  pos- 
sessed by  oorown  race,  but  may  rather  be  referred  to  the  combined  and  cootinoed  influ- 
ences of  the  generally  elevated  standard  of  Art  labour  at  those  periods. 

The  subject  of ^Lrt  Education,  as  distinguished  from  the  merely  desultory  practice  cf 
so-called  drawing,  is  a  matter  to  which  the  attention  of  all  concerned  may  be  profitably 
directed.  The  necessity,  on  the  part  of  those  interested,  of  acquiring  a  knowledge  of 
the  subject  calculated  to  advance  and  promote  Art  in  its  various  departments,  cannot 
be  too  strongly  urged.  The  absence  of  such  knowledge  of  the  right  practice  of  Art,  and 
lack  of  that  workmanlike  ability  so  indispensable  in  sJI  productions  of  a  high  character, 
along  with  ignorance  of  those  principles  which  are  guides  to  inventive  taloit,  must 
result  only  in  triviality  and  volgari^ ;  for  in  order  to  render  common  things  rare,  by 
the  instrumentality  of  Art,  the  faculties  must  be  cultivated  and  refined  by  long  and  in- 
telligent study. 

The  present  position  and  prospects  of  the  School  are  most  encouraging,  and  as  regards 
fees  and  attendance,  I  am  happy  to  state  that  there  Is  every  prospect  of  increass 
over  former  years.  In  concluding  this  Report  I  may  remark  upon  the  effect  produced 
by  this  School's  teaching  of  late  years,  not  on  manufacturen  only,  but  also  the  great 
influence  it  has  exercised  in  forming  a  more  healthy  taste  throughout  the  entire 
community. 

These  Schools  have  also  served  to  give  the  initiative  as  regards  Art  instruction,  and 
their  influence  and  example  has  been  and  is  leading  to  the  adoption,  generally  in 
this  city  and  country,  of  a  more  consistent,  thorough,  and  logical  system  of  instruction 
and  Btudv. 

(Signed)  Edwin  Lthb,  Head  Master. 

February  lOM,  1873. 

His  Excellency  then  proceeded  to  distribute  the  Prizes  to  the  several  Stiidents»  the 
list  of  which  is  as  follows : — 

ROYAL  DUBLIN  SOCIETTS  PRIZES. 

SPECIAL  SILVER  MEDAL, 

Oppbred  to  the  AfisisTAMT  Art  Teachbrs  for  the  best  Design  in  Dakask. 

Names.  Priaes. 

Robert  Walsh,  for  Design  for  Damask,      ....     Special  Silver  Mtdah 
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CLASS  I. 

Section  1. 

Studies  of  the  Humem  Ftgvre, 

Names.  Frizes. 

L.  Langan,  fur  Drawing  of  Jason,  in  Chalk, ....     First  Silver  Medal, 
P.  A.  Moss,  for  Drawing  of  the  Adonis  of  the  Vatican,  in 

Chalk, Certificate. 

Special  Sscnoir. 

Edward  Gibson,  for  Three  Sheets  of  Pencil  Sketches  from 

Nature, Special  Certificate, 

J.  O.  Tobias,  Illustrations  of  Faerie  Queen    .        •        •        ^    Much  Commended, 

J.  T.  Miles,  tiead  of  Female,  from  Beautiful  Gate  of  the 

Temple  of  Baphael,  Copy  in  Monochrome,    .        .         .     Special  Certificate, 

Section  2. 

Edith  Arnold,  for  Studies  of  Heads,  in  Oil,  from  Life,     .        .  First  SUver  Medal, 
P.  A.  Moss,  for  Studies  of  Heads,  in  Oil,  from  Life,   re- 
commended for  Colour,          Ctymmended. 

A.  Darnell,  for  Female  Heads,  in  Oil,  from  Life,    .         .         .  Special  Certificate, 

M.  D.  Webb,  for  Female  Heads,  in  Oil,  from  Life,        .        .  Highly  Commended, 

Section  8. 

Edith  Arnold,  for  Chalk  Studies  of  Head,  Hand,  and  Foot, 

from  the  Antique,  in  Chalk, Second  Silver  Medal, 

A.  Pamell,  for  Monochrome  Oil  Studies  of  Head,  Hand,  and 

Foot, Certificate. 

Section  4. 

Kate  0*Brien,  for  Low  Relief  of  Germanicus,        .         .         .  First  Silver  Medal, 

Edward  Bestick,  for  Bust  of  Female,  from  Nature,        .         .  Certificate. 
Robert  S.  C.  Smith,  fur  Statuette  of  Antinous,  and  Female 

Head,  from  Life, Special  Certificate, 

SsonoN  6. 

Harriet  ThomhiU,  for  Anatomical  Studies,    ....     Second  Silver  Medal. 
Mary  A.  Bredin,  for  Anatomical  Studies,      ....     Certificate. 

Section  6. 
Harriet  Hanlon,  for  Outline  of  Hercules,  from  the  Flat,  .  First  Bronze  Medal. 

CLASS  II. 
Sbotion  2. 

S.  Colclough,  for  Original  Design  for  Iron  Gates,  •        .        .     First  Bronxc  Medal, 
Charles  Allen,  Original  Design  for  Iron  Gates,      .        .        .     Certificate, 

Sechon  8. 

H.  J.  Monks,  for  One  Sheet  of  Geometry,    ....    Second  Bromae  MedaL 
J.  Kirkwood,  for  One  Sheet  of  Geometry,     ....     Certificate. 
Lizzie  Robie,  for  One  Book  of  Gheometry,       ....     Certificate, 
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Sscnov  4. 

Names. 

Miss  Isabella  Campbell,  for  One  Sheet  of  Perspective, 
Florence  Walker,  for  One  Book  of  Perspective,     . 
Bessie  Birch,  for  One  Book  of  Perspective,  . 

Section  5. 

W.  H.  Mackenzie,  for  Sheet  of  Orthographic  Projection, 
H.  J.  Monks,  for  One  Sheet,  Orthographic  Projection, 

Section  6. 
William  GUUgan,  for  Tracing  from  Roman  Architecture, 


Prises. 

Second  Bronx4  Medai. 
Second  Bronze  Medal. 
CertificaU, 


^Second  Bronze  MedaL 
Ctrtifieate. 


Special  CertiJIeaU, 


CLASS  III. 
Section   1. 

Ismlma  Benson,  for  Group  (Still  Life),  in  Oil,       .        .         .     Firei  Silrer  Medal. 
Mary  Wdd,  for  Group  (Still  Life),  in  Oil,  .         .         .         .     CertificaU. 

Paintings  in  this  Section  Highly  Commended. 


Section  2. 

John  Campbell,  for  Group  of  Models,  in  Chalk,     . 
Mary  £.  Hawkins,  for  Group  of  Models,  in  ChiUk,. 


First  Bronze  Mtdai. 
Certificate, 


CLASS  IV. 


section   1. 

£.  R.  Byrne,  Assistant  Teacher,  for  hb  Set  of  Oil  Landscape 
Studies, 

M.  D.  Webb,  for  Sketch  in  the  Dargle,  with  Rocks  in 
foreground, 

Olivia  Poole,  for  Sketch  in  Rathfamham  Park, 

M.  Benson,  for  Sketch  of  Crinkaleekeen,  Co.  Donegal,   . 

Wm.  Le  Fanu,  for  Set  of  Landscape  Studies, 

Section  2. 

Harriette  Thomhill,  for  two  Sheets  of  Flowers,  from  Kature,    . 
£.  Kerr,  for  two  Studies  of  Flowers,  from  Nature, 

Section  3. 

Lizzie  Naylor,  for  one  Sheet  of  Foliage,  from  Nature, 
C.  Mitchinson,  ditto,  ditto, 

CLASS   V. 

Section  1. 

W.  A.  Maguire,  for  Trajan  Frieze,  in  Outline  (enlarged), 
Alice  Adair,  Tarsia,  in  Outline  (enlarged),    .... 


Special  Cert,  recoamen, 

Firei  Silver  Medal 
Certificate, 
Special  Certificate, 
Gerti^fieate, 


Second  Silver  Medal 
Certificate, 


Firet  Bronze  Medal, 
Certificate. 


Second  Bronze  Medal. 
Certificate, 
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Section  2. 

Names.  PriMS. 
Dora  Bradley,  for  Ornament  shaded,  from    the    Flat,    in 

Chalk, First  Bronte  Medal. 

A.  O'Hanlon,  for  Roman  Scroll,             do.            do.     .         .  Certificate, 

Sbctiom  3. 

M.  A.  Bredio,  for  Outline  Ornament,  from  the  Round,  .        .    Second  Bronze  MedaL 

Sbotiox  4. 

Clara  Barnes,  for  Apples  shaded  in  Chalk,  from  the  Cast,       .     Ttrst  Bronze  Medal, 
Lizaie  Robie,  for  Plums  shaded  in  Chalk,  from  the  Cast,        .     Gertifieate,. 

CLASS  VI. 

Sectiok  1. 

M.  Irwin,  for  Design  for  Carpet  (Brussels), £7     0    0 

John  T.  Miles,  for  Design  for  Carpet  (Brussels^,       .        .  .300 

[These  prizes  were  offered  by  the  Messrs.  Humphries,  of 

Kidderminster,  per  Messrs.  Sheridan  of  Farliament- 

street>  Dublin.] 

Section  2. 

M.  F.  Murphy,  for  Design  for  Brussels  Carpet  (Boudoir),  .        .£300 

[This  prize  was  offered  by  Messrs.  Millar  and  Beatty,  of 
Grahon-street,  Dublin.] 

Section  3. 

F.  L.  Jordan,  for  Messrs.  Millar  and  Beatty's  prize  for  best 

Design  for  Oil- cloth, £3    3    0 

M.  A.  Magee's  Design  for  Oil  cloth, Certificate, 

Section  4. 

L.  M.  H,  O^Cleary,  for  Design  for  Damask  Table  Cloth, .        .        .£330 
[This  prize  was  offered  by  Messrs.  Oldham,  Westmore- 
land-street, Dublin.] 

Section  6, 

E.  Kerr,  for  Design  for  Wall  Paper, £2     2    0 

[This  prize  was  offered  by  Mr.  William  Fry,  Bachelor's- 
walk,  Dublin.] 

F.  L.  Jordan,  Design  for  Wall  Paper, Certificate* 

MISC£LLAK£OLS  DESIGNS. 

Section  6. 

F.  L.  Jordan,  for  Design  for  Irish  Foint  Lace  (Flounce),        .  Certificate, 

F.  Scott,  for  Design  for  Inlaid  Panel Certificate, 

Frances  Brett,  for  Design  for  CompoUer,        ....  Certificate, 
Susan  Ball,  for  three  Designs  for  Furniture  Damask  (Manu- 
factured),       Special  Certificate, 

Elizabeth  Irwin,  Carpet  (Manufactured),       ....  Special  Certificate, 
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CLASS  YII. 

Sbction   1. 

Names.  Prize* 

C.  Benaon,  for  Copy  of  Picture  by  Haasan  Plog   (Cloitters),         Special  Certifieait. 
C.  BenaoD,  for  Copy  of  Picture  by  Carrick,    ....     Special  Certificaie. 

The  following  ia  a  copy  of  the  Report  of  the  Jadges  of  Worlu  of  Art  Students^ 
December,  1872,  by  whom  tho  foregoing  prizea  were  awarded : — 

We  haTO  carefully  examined  the  works  submitted  for  our  inspection  this  year  in 
the  Art  School  of  the  Royal  Dublin  Society,  and  are  able  to  report  most  faronrably 
on  their  general  merits,  and  congratulate  the  Society  on  this  very  interesting 
Exhibition,  which  fullv  equals,  if  it  does  not  excel,  those  of  former  years.  The 
average  amount  of  ability  displayed  in  these  specimens  shows  a  decided  adrance, 
and  their  Tery  much  increased  nombers  bear  testimony  to  the  application  and 
seal  of  the  students. 

In  several  instances  the  merits  of  the  competing  works  were  so  eTsnly 
balanced,  that  considerable  difficulty  was  experiencea  in  awarding  the  prizes. 
This,  in  our  opinion,  bears  the  highest  testimony  to  the  efficiency  of  the  instrnction 
given  in  these  Schools,  and  the  ability  and  careful  superintendence  of  the  Head 
Master,  Edwin  Lyne,  Esq.,  and  the  Assistant  Teachers  under  him. 

We  have  been  most  favourably  impressed  by  the  genuine  artistic  promise 
shown  in  a  Study  of  a  Female  Head  from  Life,  and  a  Statuette  of  Antinoos,  by 
Mr.  Robert  S.  C.  Smith,  and  in  three  sheets  of  Pencil  Sketches  by  Mr.  Edward 
Gibson.  We  have  also  awarded  a  Special  Certificate  to  Miss  A.  Parneli,  for  a 
Study  of  a  Female  Head  in  Oil,  and  one  to  Mr.  William  Gilligan,  for  some  re- 
markable tracings  from  Architectural  Engravings. 

The  works  exhibited  under  Class  4  (the  best  Landscape  from  Nature,  in  Oil 
or  Water-colours)  exceed  in  number  any  previous  display,  and  many  of  them 
show  a  refined  appreciation  of  Nature's  effects,  and  a  marked  improvement  oa 
those  of  former  years. 

In  Class  6,  Designs  for  Manufactures,  the  present  Exhibition  creditably 
maintains  the  deserved  reputation  which  our  Students  have  gained  in  this  de- 
partment. The  number  of  valuable  prizes  offered  by  eminent  manufacturers  in 
England  and  Ireland  affords  a  pleasing  recognition  of  the  talent  and  originality 
displayed  in  the  designs  produced  here ;  and  we  are  surprised  that  the  consider- 
able sums  offered  for  Designs  for  Carpets  did  not  produce  a  keener  competition. 
We  cannot, however,  close  our  Report  without  recording  the  extreme  satisfaction 
it  gives  us  to  be  enabled  to  inform  the  Society,  that  fabrics  already  manufac- 
tured from  the  designs  of  our  Students  have  met  with  general  approval :  and  we 
have  much  pleasure  in  drawing  marked  attention  to  the  Furniture  Damasks 
produced  by  the  Messrs.  Pirn,  from  the  graceful  designs  of  Miss  Susan  Ball, 
and  tho  Carpet  and  border,  made  at  Kidderminster,  for  the  Messrs.  Sheridan, 
of  Parliament-street,  designed  by  Miss  Elizabeth  Irwin.  In  both  instances  the 
manufactured  articles  have  been  granted  Silver  Medals,  at  the  recent  Great 
Exhibition  of  Arts  and  Manufactures,  held  at  the  Exhibition  Palace.  This  prac- 
tical illustration  of  the  success  which  attends  careful  study  must  act  as  an  incen- 
tive to  the  Students,  and  encourage  the  Head  Master  to  persevere  in  the  con- 
scientious discharge  of  his  duties. 

(Signed)  Etobt  Kknkbdt, 

Thobiab  Alfred  Jonbs,  P.  R.  H.  A. 
Thomas  N.  Dbakk,  R.H.A. 
Jambs  Edward  Roobrs,  A.  R.  H.  A. 
HsNaT  DoTLB,  A.  R.  H.  A. 

December ,  1872. 
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PHIZES  AWARDED  BY  THE  DEPARTMENT  OF  SCIENCE  AND  ART. 

NATIONAL  AWAEDS,  1872. 


Name  of  Student. 

Stage. 

Subject. 

Prise. 

CoDan,  J*  C>,         • 
MUe8,J.  T.,      .     . 
Smith,  R.  S.,    . 
Wise,  HenrietU,    . 

da 
230 
193 
15 

Anatomical  Studj,     .... 
Design  for  Damask,    .... 
Cast  from  Antique,     .... 
Group  in  Oil, 

Queen's  Prize. 

Book. 

Do. 

Do. 

Do. 

SELECTIONS  FOR  NATIOJITAL  COMPETITION. 


students*  Xamos. 


I 


Arnold,  R  M.  . 
Brett,  Franoes  M. 

Irwin,  Elisabeth, 

Irwin,  Marcella, 
Kelly,  Joseph, 

MUes,  J.  T.,      . 

Moss,  Fhebe  A., 

Msffoe,  Mary  A., 
Maffett,  Isabella, 
Morgan.  Marionno, 
M'Oee,  k.  A., 
Naylor,  Elixa,  . 
KicholMn,  Ruth, 

O'Brien,  Kate  J., 
Famell,  Anna, 

Smith,  R.  8.,     . 
Tobias,  J.  D., 

Wallace,  £., 

Walsh,  R.  F.,    . 
Wise,  Henrietta, 
Jordan,  Frances, 
Thomhill,  II.,  . 

Conan,  J.  C,     . 


Stage. 


85(1),  m 


23<r(3},  23d(2) 


2Se,  23<l 

33c(2) 
19d 

23c(2),  23d 


8ft  1,  8ft  2 

230 
2Zd 
17ft 
15a 
14a 
23d 

19(1 
17ft,  8ft  1,8ft  2 


1941,  19ft 
U 

15a,  23r(2) 

I4ft 
15a 
23c 
9a 

ga(2) 


0^3 


2 
1 


1 
1 
1 
1 
1 
1 


2 
1 

3 

1 
1 
1 
1 


Subject 


I  Foot  of  Laocoon  shaded  in  Ohalk.  Headfiom  the 
(     Life  in  OIL 
Design,  original,  for  Compotier,  and  Plate  De- 

isi^  (Arbutus  border). 
Design,  original,  for  Table  Damask. 
Do. 
Plate  Design  (Chrysanthemum  border) . 
(  Original  Design  for  Table  Damask. 
I  Plate  Design  (2)  one  Sheet 
j  Original  Design  for  Table  Damask. 
t  Do.  do. 

Head  of  Juno,  modelled  from  the  Antique 

(Wall  Decoration  (Design). 
Table  Damask  (Designl. 
Plates  (2  Designs)  one  Sheet. 
i  Discobolus  shaded  in  Chalk  from  Antique. 
Head  of  Alexander  (dying)  in  ChaJAc  from  An- 
tiqua 
Wall  Decoration  (Design). 
Plate  Design. 

Head  from  the  Life  in  Water  Colour. 
Oroup,  still  Life  from  Nature  in  Water  Colour. 
Foliage  from  Nature  in  Water  Colour  (Arbutus). 
Plate  Design. 
( Female  Head  modelled  from  the  Life  (Famese 
I     Hercules). 

(Female  Head  painted  from  the  Life  in  Oil  Colour. 
Head  of  Barbarian  Chief  shaded  in  Chalk. 
Discobolus  of  Myron,  shaded  in  Chalk,  from  the 
Antique. 
( Antimon,  modelled  from  the  Antique. 
I  Bust  of  Milo  Ycniis  modelled  from  Antique. 

Head  of  Juno  modelled  from  the  Antique. 
(Lace  Design  (Original). 
Group,  still  Life  from  Nature,  in  Water  Colour. 
Original  Designs  for  Table  Damask. 
LandscajM),  from  Nature  in  Oil  Colour. 
Group,  still  Life,  painted  from  Nature  in  Oil. 
Lace  Design  for  Flounce. 
Skulls  from  Nature  in  Water  Colour. 
Skeleton  from  Nature  in  Water  Colour. 
Skulls  from  Nature  in  Water  Colour. 
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THIRD  GRADE  PRIZES. 

Highest  Prize  U  marked  (P  2). 


Stodents*  JXamet. 


Arnold,  Edith  1£,    . 

Brett,  Franoee  H.,  |. 

Bergin,  Isabella, 
Kerr,  Eleanor, 
Kelly,  Joseph, 

Moss,  Phebe  A. 

MorgM>>  Marianne,  . 

M*0«e,  Mary  A., 

Naylor,  Eliaa, 
O'Brien,  Kate  J.,     . 

Famell,  Anna, 

Smith,  R.  S., 
Tobias,  J.  D., 

Wallaoe,  Elisabeth,  . 
Weld,  Mary, 
Jordan,  Frances, 

Thomhill,  IL, 

Bradley,  D., 

Bucknall,  S., 
Dundas,  O., 
Murphy,  M.  F., 
Whaiton,  Julia,  J.  E., 


PriM. 


P3 

P2 

P2 
P2 
Pi 

P2 

P2 

P« 

P2 
P2 

P2 

P2 
P2 

P  2 

PI 

P2 

P2 

PI 
PI 
PI 
P2 
PI 


8ta^. 


8»,  I,  nb 

2Z€ 

Sa 

5a 

I9d 

8»,  1 

17» 

15a 

lia 
I9b 

17&,  6ft,  1 

19<j 
194 

15a 

46 

23  e 

U,  9a 

4ft 

6a 
4ft 
8ft 
4ft 


^.1 
1^ 


1 

1 
1 

1 

1 

1 

1 
1 

2 

1 
1 

1 
1 
1 


1 
1 
1 
1 
1 


Snljeci. 


iFoot  of  the  lAOOOon,  shaded  in  CbaJk  from  the 
Cast. 
Head  of  Female,  p^"'*^  from  the  Lofe  in  OlL 
i  Original  Design  for  Plate,  Arbutua  p***^"^.  i&*- 
I     nufacturod  oy  Miss  Wedgwood. 

Group  of  Objects  from  the  round,  in.  Chalk. 

Group  of  Objecte  from  the  round,  in  Chalk. 

Head  of  Juno,  modelled  in  Clay. 
\  Head  of  Dying  Alexander,  ahaded  from  the  Cart 
)     in  Chalk. 

4  Head  of  Female,  painted  from  the  life  in  Water 
\     Colour. 

I  Group,  still  life,  p***^tA^  from  Nature  in  WatR 
\     Colours. 

j  Branch  of  Arbutua,    painted  tram  Natare,  ia 
(     Water  Colours. 

Famese  Hercules,  modelled  from  the  Anii^a& 

(Female Hoad,  pointed  from  the  life  in  Oila. 
Head  of  Barbarian  Chief,  from  the  Antique,  in 
Chalk.  I 

Bust  of  Milo  Yenua,  flram  the  Antiqae.  I 

Head  of  Juno,  modelled  from  the  Antique  ) 

I  Group  with  Brambles  and  Birds*  Neat,  in  Wats  j 
(     Colours.  I 

j  Two  Panels,  Omamoital,  shaded  from  the  Hat,  I 
1     in  Chalk.  ' 

{Original  Dengn  for  Laoo  Flonnoey   Anemone  ; 
and  Wild  Pua. 

Plum  Branch,  from  the  Cast,  shaded  in  Chalk. 
( Two  Studies  of  Bkull  in  Water  Cohiun,  from 
I     Nature. 

Roman  Column,  shaded  in  Chalk. 

Outline  of  Laoooon  enlarged. 

Column  with  Iry  Ornament,  in  Chalk. 

Madelene  Pilaster,  from  the  Cast  in  Ontline. 

Column  with  Ivy  Ornament,  in  Chalk. 


SECOND  GRADE  PRIZES. 
List  of  Students  who  have  been  mceessfid. 


Name. 


Arnold,  Edith  M., 
Birch,  Bessie. 


Nature  of  ETamina- 
tion. 

II 

Geome- 
try. 

if 

J 

» 

£ 

£ 

E 

E 

E 

•  • 

•    • 

•  • 

Price  Selected. 


Colours. 

Womam's  Oma- 
ment,  ^and  Lind- 
ley's  Botany. 


FttllO«Ttifl« 
oate. 


Certificate. 


P  signifies  Paved,  and  entitles  the  Student  to  a  Certificate  Card.    E  signifies  Excellent, 
and  eatltles  the  Student  to  a  Prize. 
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Name. 


Boyle,  James  T.,  .     . 
Bnrns,  William  S.,     . 

Grajdon,  Herbert  P., 


Harkneas,  Mrs.  A.  H., 

Hawkins,  Mary  £.,    . 

Lee,  Alice  E.,   . 
Lee,  Nannie, 

Le  Fann,  George  B., . 

Lefiroj,  Helena . 
Lynch,  Henrietta, 


Magnire,  John, 
Millard,  B.,  . 
Millard,  Joseph, 


Oliver,  Mary,  .  .  . 
Power,  William,  .  . 
Patterson,  Elizabeth,  . 


Rawson,  Frances  A., 
Robie,  Elizabeth  J., 
Ruddle,  Marcos, 

Smith,  Wyke  C, 
Spingler,  Gostave, 

Trevelyan,  A.  W., 

Walker,  William  R., 
Waters,  Thomas, 


Yates,  George, 
Archdall,  Alice, 


Nfttoro  of  Examina- 
tion. 


I 


\5 


hi 


I 


E 


£ 
£ 

P 

P 

E 
£ 

P 
E 


P 
P 


£ 
P 


P 

£ 


£ 


E 


P 
P 


E 
P 


P 
P 
£ 


£ 


£ 
£ 


P 
E 


I 


Priae  sdeoted. 


P 

I 

E 

P 
£ 

£ 


£ 
£ 
E 

•  • 
P 
P 

E 

P 
E 
E 


E 


Instmments. 
Packet's  Sciography. 

Instrnments. 

fBorchett^s  Geo- 
metry and  Perspec- 
tive. 
Colours. 

Colonrs. 
Colours. 

{Colman's  Pencil 
Outlines. 
Colours. 
Colours. 

Instmments. 
Instruments. 
Instruments. 

Burchett's  Perspective. 

Instrnments. 

iWomam's  Orna- 
ment, and  Lindley's 
Botany. 

Instruments. 
Instruments. 
Burchett's  Perspective. 

Burcbett's  Perspective. 
Crayons. 

Colours. 

Instruments. 
Colours. 

Instmments. 


FuUOertiA- 
cate. 


Certificate. 


Certificate. 
Certificate. 


Certificate. 
Certificate. 


Certificate. 


Certificate. 


P  signifies  Passed,  and  entitles  the  Student  to  a  Certificate  Card.     £  signifies 
Excellent,  and  entitles  the  Student  to  a  Prize. 
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Name. 


Natme  of  Ezamiiui- 
tion. 


t 


S 


Conan,  Jeanie  C, 
Dandas,  Olivia, 
Knox,  Henrietta, 
Lalor,  Mary  0.,'  . 
Murphy,  M.  F., '   . 
Nayior,  Elizabeth, 
Pigott,  Matthias, 
TbomhiU,  H.  A.  M., 
Adair,  Alice,     .    . 
Adams,  Stephen,  .    . 
Allen,  Thomas. 
Alexander,  Anna  M.  M., 
Armstrong,  Lavinia,  . 

Ball,  Annie  F.,  .  . 
Brown,  Alexander,    . 

Campbell,  Isabella  S., 
Campbell,  John, 
Church,  Lillie  E., 
Collins,  Jane  E., 
Collum,  Maiy  A., 
Corbet,  Thomas, 
Cox,  Sylvester, 
Cromien,  Arthur, 
Cuthbert,  Edward  F., 

Fellows,  Mrs.  M.  A., . 
Foot,  0.  Anne,  .  . 
Foster,  Florence  A.,  . 
Frizell,  W.  H.,  .  . 
Fry,  Marion,     .     .     . 


P 
P 


P 
P 


P 
P 


Gibbs,  Bessie  M.,  . 
Jordan,  F.  L.,  .    . 


Keane,  L.  C,  .  .  . 
Kerr,  Eleanor,  .  .  . 
Kirkwood,  John  J.,    . 

Lynch,  Lawrence  J., . 

Mackenzie,  WilliamH., 


P 
P 
P 
P 

P 
P 
P 


P 

P 


P 
P 


P 
P 
P 
P 


P 

•  • 

P 

■   m 

P 


P 
P 


P 

•  • 
P 


P 
P 


P 

>  • 
P 


Priie  Selected. 


FuUCertie- 
cate. 


Certificate. 
Certificate. 
Certificate. 
Certificate. 
Certificate. 
Certificate. 
Certificate. 
Certificate. 


P  signifies  Passed,  and  entitles  the  Student  to  a  Certificate  Canl.     £  signifies 
Excellent,  and  entitles  the  Student  to  a  Prize. 
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Names. 


Magnire,  William  A., 
Moore,  Marian, 

O^SuUiran,  William, 

Poirotte,  T.,     .     .  . 

Poland,  Charles,   .  . 

Rafter,  Patrick,    .  . 

Shaw,  Bernard,     .  . 

Shaw,  George,      •  . 

Sheridan,  P.  J.,     .  . 

Smith,  Frances,     .  . 

Smith,  J.  L.  M.y   .  • 

Smith,  J.  C    .     .  . 
Smith,  N.  C,  •     . 

Smythe,  Frances.  .  . 


Nature  of  Examina- 
tion. 


11 


p 

p 

p 
p 


p 
p 


p 
p 


I 

a 


S 
% 

^ 


P 
P 


Prise  Selected. 


FoIlOertlfl- 
cate. 


P  signifies  Passed,  and  entitles  the  Student  to  a  Certificate  Card.      £  signifies 
Excellent,  and  entitles  the  Student  to  a  Prize. 

Four  Bronze  Medals  and  Certificates  offered  to  Pupils  of  Drawing  Class  in  Dublin, 
for  sncoesB  in  Time  Free*  hand  Exercises, 


BEONZE  MEDALS. 


Annie  Palmer,  John  Pagan,  Annie  Johnston,  O.  F.  Teates. 


Oprti/leates* 


Louisa  Sandys,  William  H.  Gamble,  John  Shaw,  Emily  Lunn,  Henry  Slmmonds, 
Joseph  Walter  Scott,  Benjamin  William  Parlie,  Thomas  Parke. 


LiEUT.-CoL.  Adamson  then  proposed  a  vote  of  thanks  to  the  Judges  of  the  Works 
executed  in  competition  for  the  Society's  Prizes: — Dr.  Evory  Kennedy,  1  homes  Alfred 
Jones,  President  of  the  Royal  Hibernian  Academy,  Thomas  M.  Deane,  R.  H,  A.,  James 
Edward  Rogers,  A.  R.  H.  A.,  and  Henry  Doyle,  A.  R.  H.  A. 

T.  A.  Jokes  Esq.,  P.  R.  H.  A.,  in  acknowledging  the  compliment  on  behalf  of  himself 
and  his  colleagues,  bore  testimony  to  the  increased  industry  of  the  Students,  and  the 
energyandeflSciency  of  Miss  Julyan  the  Art  Mistress,  Mr.  Lynethe  Head  Master,  and  to 
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the  Papil  Teachers.  The  ladiee,  he  was  happy  to  say,  had  carried  oflT  moat  of  the  prixea. 
He  had  acted  for  many  years  as  a  Jadge,  but  he  never  obserred  that  so  large  a  nomber  of 
works  had  been  previously  submitted  in  competition  in  one  year,  as  were  exhibited  apoo  the 
present  occasion.  He  wished  to  refer  specially  to  the  models  of  Mr.  Robert  Catterson 
Smith,  who  bade  fair  to  perpetuate  the  fame  of  an  illustrious  sire,  and  to  the  aketehea  of 
Mr.  £.  Gibson,  as  showing  very  great  artistic  promise. 

Sir  Richard  Griffith,  Bart.,  Vice-President,  then  proposed  a  vote  of  thanks  to 
His  Excellency  the  Lord  Lieutenant  and  the  Countess  Spencer,  for  their  kindness  in 
attending  on  the  occasion,  and  for  the  interest  that  their  Excellencies  have  always 
manifested  in  the  Schools. 

His  Excellency,  in  reply,  said — Ladies  and  gentlemen,  I  thank  yon  very  sincerdy 
for  the  kind  manner  in  which  yon  have  recdvod  the  Resolution  just  proposed  fay  Sir 
Richard  Griffith.     It  always  gives  me  very  great  pleasure  and  saUsfaction  to  be  present 
on  the  interesting  occasion  of  the  distribution  of  Prizes  at  the  Dublin  Society's  Schools. 
The  observations  that  we  have  heard  from  Colonel  Adamson,   and   the  extracts 
which  have  been  read  from  the  reports  on  these  Schools,  leave  very  little  for  me  to 
address  you  upon  to-night ;  but  I  will  endeavour  to  make  a  few  remarks,  and  I  promise 
you  they  shall  be  very  few.    On  the  last  occasion  I  was  glad  to  observe  that  the 
name  of  one  who  had  been  very  distinguished  in  Dublin  was  coming  np  among  those 
who  received  Prizes  at  your  Society — I  was  glad  to  see  him  prominent  again  here  to- 
night ;  but  I  cannot,  when  alluding  to  his  name,  omit  to  express  my  deep  regret  at  the 
loss  which  the  followers  of  Art  have  had  in  Dublin  by  the  much  regretted  death  of  Mr. 
Catterson  Smith.     Mr.  Catterson  Smith  was  well  known  as  a  distingoished  artist,  not 
only  in  Dublin  and  Ireland,  but  also  in  England.     I  had  the  pleasure  of  knowing  him 
years  ago  in  England,  and  have  had  to  thank  him  for  two  admirable  portraits  which  I 
now  possess  in  England.  He  was  very  distinguished  as  a  portrait  painter,  and  I  am  sore 
be  did  much  in  this  Society  by  the  encouragement  which  he  gave  to  all  Students  of  Art* 
The  Society,  I  am  sure,  owes  him  a  great  deal,  and  it  must  have  been  a  matter  of  great 
satisfisction  to  yon  to  hear  the  eulogistic  terms  in  which  the  President  of  the  Royal 
Hibernian  Academy  spoke  of  the  rising  talent  of  a  son  of  Mr.  Catterson  Smith.     Colonel 
Adamson,  in  his  address,  referred,  in  very  excellent  terms,  to  the  advantage  which  Dublin, 
during  the  past  year,  has  obtained  by  the  Exhibition  nnder  the  auspices  of  Sir  Arthur  Guin- 
ness.    I  have  before  now  alluded  to  the  great  importance  which  a  good  Moaenm  has  on 
the  encouragement  of  Art  and  Industry.       The  Exhibition  held  last  year  tends  to  prove 
that,  and  I  believe  that  very  great  benefit  will  have  been  derived  thereform  by  Art  Stu- 
dents in  the  city.     I  will  now  only  speak  of  one  department  in  the  Exhibition— >the  Art 
department — which,  I  am  sure,  must  have  been  a  boon  to  those  studying  in  these  S^oola 
We  found  there  magnificent  statues  in  marble  by  the  most  distinguished  sculptors  of 
Italy  and  England,  and  great  benefit  must  have  been  derived  from  a  study  of  these 
models.     Again,  looking  at  the  pictures,  we  found  a  very  fine  collection  from  the  ancient 
and  modem  masters.      I  might,  perhaps,  express  some  little  regret  that  those  who  had 
the  selection  of  those  pictures  were  not  a  little  more  severe  in  their  rejection  of  some.     It 
is  a  very  difficult  task,  I  know,  to  reject  the  property  of  those  who  were  kind  enough  to 
offer  contributions ;  but  it  would,  nevertheless,  have  been  more  satisfactory  if  only  works 
of  the  very  highest  merit  were  accepted  at  exhibitions  of  the  kind,  so  that  those  who 
went  there  would  not  have  to  select  between  moderate  and  excellent  works,  or  original 
works,  and  works  supposed  to  be  copies.      But,  as  I  have  said,  that  is  a  very  difficult 
thing  to  effect,  and  I  do  not  for  a  moment  blame  the  gentlemen  who  had  the  manage- 
ment of  that  very  successful  exhibition,  for  their  acceptance  of  works  offered  to  them, 
though  I  still  think  it  would  be  most  advantfl(;eous  if  greater  severity  were  exercised  in 
selection.     But  if  we  turn  to  another  part  of  the  Exhibition,  or  rather  of  the  same  de- 
partment,, we  could  hardly  find  there  anything  but  an  admirable  example  of  merit — I 
refer  to  the  portrait  gallery.     There,  I  believe,  there  was  nothing  to  find  fault  with ;  each 
exhibit  was  a  work  of  art,  or  interesting  as  an  historical  recollection  it  awakened  of 
persons  known  in  Irish  History.    On  those  walls  were  hung  side  by  side  the  portraits  of 
great  soldiers,  statesmen,  poets,  painters,  players,  and  a  host  of  others.  All  were  to  be  seen, 
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their  features  were  to  be  learned,  and  much  to  be  gathered  of  the  genius  of  past  men.  We 
learned  there,  in  a  word,  how  much  we  owe  to  portrait  painting,  and  I  am  sure  everybody 
who  visited  that  department  will  have  gained  something — will  have  added  to  their 
knowledge  of  history  some  new  conception  as  to  the  great  men  whoee  words  and  actions 
may  have  been  known,  but  whose  presence  and  features  were  unknown.  I  dare  say  many 
took  a  different  view  of  some  characters  they  previously  regarded  as  base  and 
bad,  and  that  others  may  have  formed  a  more  severe  view  of  favourites  they  had  in 
history.  On  the  whole,  I  think  that  it  is  a  very  imporUnt  work  for  painters  in  this 
country  thus  to  assist  the  history  of  the  great  men  in  this  country.  It  was  not  only  in 
that  way  that  we  derived  advantage  from  the  exhibition ;  but  in  obaerviog  the  habits, 
the  customs,  and  even  the  eoetumes  of  the  generations  gone  by,  we  have  also  been  much 
inrerested  ;  that,  too,  forms  another  and  not  unimportant  branch  of  the  portrait  painter's 
duty.  Many  may  have  been  astonished  at  the  curious  dresses  and  long  curls  of  the 
ladies  of  the  past,  as  represented  there ;  but  the  painters  of  the  present  day  have  also  a 
task  to  perform  in  depicting  to  future  generations  the  large  chignons  and  high  heels  that 
are  all  now  in  fashion  among  the  ladies  who  move  amongst  us.  I  think  that  all  those 
duties  are  very  important.  Really,  I  am  not  jesting  on  the  subject.  I  think  they  are 
very  important  duties  for  the  portrait  painters  who  now  occupy  the  positions  whicli  Lawrence, 
Reynolds,  and  Gainsborough  did  some  time  ago.  In  speaking  of  pictures  and  sculpture, 
I  must  not  be  supposed  to  imply  that  I  think  a  School  of  Design  is  less  important  than  a 
School  of  high  Art  I  believe  that  the  School  of  Design  is  very  intimately  connected 
with  the  School  of  high  Art,  for,  wherever  we  find  high  Art  in  painting  or  in  sculpture 
prevailing,  we  almost  invariably  find  excellent  taste  prevailing  in  all  manufactures. 
Where  is  it  that  we  now  go  for  good  specimens  of  hangings,  furniture,  plate,  or  any 
other  manufacture,  in  which  taste  is  required?  Why,  it  is  to  Spain,  or  Italy,  or  France,  or 
Germany.  And  to  what  period  do  we  look  for  the  best  specimens  of  those  arts  ?  To 
the  period  when  Velasquez,  and  Mignat,  and  Holbein,  and  Bapbael,  were  at  the  zenith 
of  their  fame.  I  am  glad  to  hear  from  those  who  have  spoken  before  of  the  number 
of  Prizes  that  have  been  given  by  manufacturers  to  tliose  Schools  of  Design.  I  have 
heard  on  former  occasions  of  this  happy  result  of  the  Schools  of  Design,  and  I  am  glad 
to  l>e  able  to-night  to  congratulate  the  Dublin  Society  on  the  large  increase  of  those  who 
have,  daring  the  past  year,  come  to  its  Schools  for  designs.  It  is,  I  must  say,  a  result — 
a  very  practical  result — which  mnst  be  satisfactory  to  all  parties  interested  in  their 
welfare.  Not  only  do  manufacturers  come  here  for  good  designs,  but  I  was  happy  to 
read  this  morning  that  an  athletic  society  have  also  resorted  hither  to  ask  models  for 
Prizes,  which  they  inleud  offering  to  those  who  compete  at  their  sports  in  the  course  of 
the  present  year.  That,  I  think,  is  an  admirable  example  to  have  set ;  for,  now  that 
we  have  so  many  prizes  of  different  sorts  given  in  the  United  Kingdom,  it  is  well  that 
an  endeavour  should  be  made  to  obtain  the  best  possible  designs  for  them.  I  see  here 
modela,  on  either  side,  supplied  by  two  of  your  pupils,  for  the  Society  to  which  I  have 
alluded,  and  I  think  they  show  excellent  merit,  and  will  reflect  credit  both  on  tliese 
Schools  and  on  the  association  which  has  elected,to  offer  such  awards.  I  referred  in  my 
opening  remarks  to  the  importance  of  a  Museum  of  Art,  and  it  is  not  the  first  time  I 
have  spoken  of  that  here.  I  still  think  it  is  of  very  great  importance  to  secure  a 
Museum  of  that  character  for  Ireland.  Colonel  Adamson  spoke  of  a  deputation  that 
came  to  me  last  year,  and  which  I  had  the  pleasure  of  receiving  at  tlie  Castle  on  tliia 
sabject.  I  may  assure  him  I  have  not  forgotten  the  matters  then  laid  before  me.  They 
were  of  the  greatest  importance,  but  are  not  such  as  can  be  easily  dealt  with.  There  are 
several  difllculties  in  the  way  of  securing  what  we  desire  in  this  respect.  I  would  point 
out  that  in  Dublin  there  area  great  number  of  Societies  of  a  different  kind,  through  which 
the  Government  give  assistance  to  literature,  art,  and  science ;  and  that  creates  some 
difficulty  in  deoling  with  this  subject.  But  if  those  present  here  to-night  are  studious 
readers  of  Parliamentary  records,  they  will,  during  the  last  few  days,  have  observed  a 
very  important  Resolution  carried  by  a  distinguished  member  of  the  House  of  Com  mans, 
upon  a  motion  for  a  Committee  to  be  appointed  on  the  Civil  Service  expenditure  of  the 
kingdom.  I  draw  attention  to  that  to  show  how  very  zealously  the  House  of  Commons 
watches  any  question  of  increased  expenditure  in  this  country.    Among  the  different 
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suhjecCi  whkh  pratobly  wttl  ht  ioqiiircd  into  bj  this  CommittM  will  be  the 
of  SdMioe  and  Art,  and  1  cannot  but  hope  that,  though  they  may  find  the  ezpeodUare 
ineraaaed  Mmewhat  in  that  department,  they  will  anive  at  the  ooncluaion  that  the  money 
hae  been  well  laid  oot ;  and  if  they  do,  I  am  aaognine  we  ihall  have  aome  ohanoa  of  eany 
ing  yet  the  proposition  oC  having  a  central  Mneeom  for  Indostriee  and  Arto  in  Dublin. 
T^  much  I  may  aaeine  yoa  of,  tliat  none  are  more  anziona  to  promoto  that  end  than 
the  Government  of  thia  eoontry,  and  that  no  exertion  has  been,  or  will  be,  aparad  either 
by  my  noble  friend  Lord  Hartington  or  myielf  to  obtain  it.  I  will  not  detain  yoa  any  loogm^ 
but  will  only  again  thank  yon  Ibr  the  veiy  kind  manner  in  which  yoa  haTenoeiTed  the 
Bflsoltttion  lait  proposed,  and  express  a  hope  that  thoee  who  have  to-night  veeetred. 
perhapa,  the  first  award  of  merit  will  oootinoe  to  ose  their  efforts  in  the  study  ef  tiM 
high  arts  that  they  will  be  able  to  follow  in  the  track  of  the  many  dbtuigaiabed  mea 
and  women  who  have  belonged  to  thisoonntiyt  and  who  have  thuadistingnished  IreUa^ 
The  Viceregal  party  then  withdrew,  and  the  company  ahortly  after  separated. 


SPRINQ  CATTLE  SHOW,  1878. 

This  annual  National  Exhibitbn  was  held  on  Tuesday,  April  ISth,  and  three  follow- 
ing days. 

Stock  was  entered  u  follows : — 

Breeding  Btook.  Bulle.       Heifere  and  Oow» 

Short  Horns,  YearUngs  148  \  ,^.  ^^ 

Other  ages   67)       •    •    •    xwa  2« 

Herefords, 4  4 

Polled  Angus, 8  4 

Devons 3  3 

Kerrys, 6  14 

West  Highlands, 2  2 

Ayrshire, 3  2 

Aldemey, 9  7 

Other  Stock, 1  2 

241     +      66  807 

Fat  Stock, 51 

Swine  Lots, 33 

Poultry,  &e., 885 

766 
Implements,  Machinery,  &c.»  Lots, 2,000 

The  Chaloner  Challenge  Plato  was  won  by  Robert  Hiuson,  Esq.,  Hill  View.  Naw- 
Boas  for  his  Short-horned  Bull,  <*  St.  Buth,"  No.  187. 


AFTERNOON  SCIENTIFIC  LECTUBE8. 

The  Series  of  those  Lectures  for  the  present  year  was  devoted  to  subjecto  connected 
with  public  health.  The  Committee  of  Science  who  were  entrusted  with  the  duty  of 
carrying  out  the  arrangements  were  fortunate  in  having  enlisted  the  co-operation  of  the 
Committee  of  the  Dublin  Sanitary  Association,  the  result  of  their  joint  action  bein^ 
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Uuittbey  secured  the  Barvices  of  gentlemen  distinguished  not  only  for  their  professional 
eminence,  but  for  their  special  acquaintance  with  the  subjects  upon  which  th^  lundly 
undertook  to  deliver  the  several  discourses. 

The  following  are  the  names  of  the  Lecturers  and  the  subjects  upon  which  they 
leetnrsd. 

Saturday,  February  22* — Introductory  Discourse.  William  Stokes,  Esq.,  M.  D., 
D.  G.  L.,  F.  B.  S.,  Begins  Professor  of  Phyuc,  University  of  Dublin. 

Saturday,  Kasch  1. — On  the  Discrimination  of  Unadulterated  Food.  J.  Emerson 
Beynolds,  Esq.,  M.  B.C.P.,  Professor  of  Analytical  Chemistry,  and  Keeper  of  the 
Minerals,  Boyal  Duhlin  Society. 

Saturday,  March  8.— On  Meteorolgy  in  its  bearing  on  Health  and  Disease.  John 
W.  Moore,  Esq.,  M.  D.,  Physician  to  Cork-street  Fever  Hospital. 

Saturday,  March  15. — On  the  Qeographical  Distribution  of  Disease.  James  Little, 
Esq.,  M.  D.,  Professor  of  the  Practice  of  Medicine,  Royal  College  of  Surgeons,  Ireland. 

Saturday,  March  22. — On  Zymotic  and  Prevent ible  Diseases.  Thomas  W.  Grim- 
thaw,  Esq.,  M  D.,  Phyrieian  to  Steevens'  and  the  Fever  Hospital,  Cork-street 

Saturday,  March  29.~On  Liability  to  Disease.  Alfred  Hudson,  Esq.,  M.  D., 
President  of  the  King  and  Queea's  College  of  Physicians,  Ireland. 

Saturday,  April  5. — On  Antiseptics  and  Dismfoction.  Robert  Maodonnell,  Esq., 
M.  D.J  F.  B.  S.,  Surgeon  to  Steevens'  Hospital. 

Saturday,  April  12.~The  Prevention  of  Articans*  Diseases.  Edward  Dillion 
Mapotber,  Esq.,  M.  D.,  Medical  Officer  of  Health  to  the  City  of  Dublin,  Professor  of 
Anatomy  and  Physiology,  Royal  College  of  Surgeons,  Ireland. 

Satiuday,  April  19.---On  the  Contagion  Theory  of  Epidemics.  Rev.  Samuel 
Hanghton,  M.  D.,  F.  T.  C.  D.,  F.  R.  S. 

Saturday,  April  26. — On  the  Construction  of  Dwelling  Houses  with  Beference  to 
their  Sanitary  arrangement.    George  Csrlitle  Henderson,  Esq.,  Architect 

Saturday,  May  8. — On  Sanitary  Legislation.  Bobert  0*Brien  Furlong, Esq.,  A.  M., 
Barrister-at  Law. 


EVENING  SCIENTIFIC  MEETINGS  AND  DISCOURSES. 

MoxDAT,  NoY.  18,  1872. 
BoBBBT  Stawbll  Ball,  A.  M.,  LL.  D.,  in  the  Chair. 

The  Chairman  opened  the  proceedings  with  some  observations  on  the  business  of 
the  Session.  At  the  commencement  of  the  business  of  the  last  Session  he  mentioned 
the  desirability  of  investigations  being  made  as  to  the  value  of  peat  as  a  fuel  for  indus- 
trial purposes.  Since  then  the  Committee  of  Science  had  inquired  into  and  reported 
upon  the  suitability  of  peat  for  use  in  Sieroen*s  gas  furnace,  the  result  being  that  it  may 
be  used  as  a  fuel  with  advantage  in  such  furnaces. 

A  Paper  was  then  read  in  the  absence  of  the  Author  by  Edward  Hull,  Esq., 
LL.  D.,  F.  B.  S.,  "  On  the  Present  State  of  Coal  Mining  in  the  County  of  Tyrone,*'  by 
E.  T.  Habdman,  Esq.,  F.  B.  G.  S.,  Associate  of  the  Boysl  College  of  Science  of  Ireland, 
and  Assistant,  Geological  Survey  of  Ireland. 

Wm.  Barksb,  M.  D.,  said  that  Mr.  Hard  man  had  not  mentioned  the  percentage  of 
ash  in  Dungannon  Coal  which,  according  to  his  experience,  was  very  large,  var3ring  from 
20  to  60  per  cent. 

Mr.  Hull  said  that  the  seams  of  Coal  were  of  different  purity.  On  the  average  the 
Coal  was  superior  to  Scotch,  but  inferior  to  the  best  English.  There  are  two  or  three 
seams  of  very  good  Coal  at  Dungannon,  which  would  pay  well  if  properly  worked. 
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Mr.  Hull   hoped    that  Mr  Redwin,   who  had  andertsken  the  investigatioo^  of  the 
Coel-Aelds  in  Rosoommoo,  &o.,  would  make  some  obaerrationaL 

Mb.  Kkdwim  said  it  wai  lamentable  to  hear  Mr.  Hardman's  accoaot  of  the  war  in 
which  such  good  Coal  as  that  of  Dungannon  was  worked  and  wasted.  These  rich  de- 
posits ought  to  have  been  worked  out  long  ago.  He  thought  this  Coal-field  had  been 
little  worked  tiUlately,  and  that  drunkenness  amongst  the  minera,  and  other  difficoities, 
stood  in  the  way  of  its  being  turned  to  proper  account.  He  was  astooisbed  at  the  price 
charged  at  Dungannon  for  the  very  inferior  Coal  produced  there.  Near  Lough,  where 
the  seams  were  only  twenty  inches  thick,  they  had  six  seams  open,  and  one  bundled 
tons  were  raised  last  week.  The  coot  of  raising  was  low,  and  half  the  value  of  the  Coal 
was  given  to  the  men  at  the  pit's  mouth.  As  the  men  w^e  always  paid  by  ebequea, 
which  their  wives  cashed,  there  was  no  drunkenness.  The  Coal-field  waa  in  a  moat  pros- 
perous condition,  and  they  could  find  emplojrment  for  many  move  men.  If  the  raflwayi 
would  lower  their  rate  to  a  halfjpenny  a  ton  per  mile,  their  Coal  would  be  delivend  in 
Dublin  at  twenty  or  twenty-one  shillings  per  ton. 

The  Chairmar  exprened  his  surprise  at  the  manner  in  which  the  Dungannon  Coal- 
field had  been  mismanaged.  Mr.  Hardman's  Paper  would  be  published  immediaftdy, 
and  he  hoped  it  would  lead  to  better  things.  « 

Dh.  J.  Emerson  RsTROLDa,  Profiessor  of  Analytical  Chemistry,  read  a  Paper  **  On 
Superphosphates:  their  Adulterations  and  Valaation." 

Mr.  W.  F.  Kirbt,  Assistant  in  the  Natural  History  Museum,  communioated  a 
translation  of  a  Paper  by  H.  D.  J.  Wallengren,  of  Farhult,  Sweden,  entitled  **  A  Con- 
tribution to  the  Knowledge  of  the  Lepidopterous  Fauna  of  St  Bartholomew." 

HowAKD  Grubb,  Esq.,  C.  £.,  then  exhibited  some  portions  of  apparatna  for  the 
new  Edinburgh  Equatorial  Telescope.  He  remarked  that  great  annoyance  waa  caused 
in  observatories,  which  are  generally  very  damp  places,  by  the  oxidation  of  the  bright 
parta  of  aneroid  instruments.  To  obviate  this,  the  Americans  had  tried  nickding,  wlikfa 
seemed  to  be  very  useful.  The  instrument  hsd  nearly  the  same  appearance  at  nighty 
it  might  be  left  in  the  water  for  a  week  without  perceptible  oxidation. 

It  was  very  diflScult  to  obtain  a  good  status  for  observations  with  a  Newtonian  Reflector. 
Mr.  De  la  Rue  had  a  movable  stand,  which  could  be  screwed  up  and  down,  or  wheeled 
from  place  to  place.  Mr.  Grubb  hrd  invented  a  stand  by  which  the  observer  could  raisa 
or  lower  himself,  by  merely  holding  the  clamp  open,  without  any  sensible  exertion. 

Mr.  Grubb  also  exhibited  a  set  of  wheels  by  which  a  telescope  could  be  altered  from 
the  sidereal  rate  of  motion  to  the  mean  luiur  rate  ;  a  very  delicate  motion  was  required 
for  a  spectroscope.  The  shaft  of  Mr.  Grubb's  instrument  was  formed  by  two  cylinders 
let  into  one  another.  There  was  a  governor  arrangement  which  would  prevent  any  ac- 
celeration of  the  clock,  even  if  the  weight  of  the  pendulum  was  doubled. 

The  Chairmar  remarked  on  the  usefnhiess  of  Mr.  Grnbb's  inventions,  and  th«  popu- 
larity of  his  telescopes. 

Mr.  Kirbt  then  called  attention  to  some  specimens  belonging  to  the  Natural  VRa^ 
tory  Museum,  which  were  on  the  table,  comprising  a  White  Curlew,  presented  by  Lord 
Yen  try ;  a  Brown  variety  of  the  Magpie,  shot  near  Dublin ;  a  shell  of  Bulimus  Rosarens 
with  its  eggs,  from  Tiinidad,  presented  by  Captain  Kelsall ;  two  large  South  American 
Monkeys  ;  a  Great  Bustard,  from  Turkey,  &e. 

Monday  Evbmko,  Dkckmbrr  16,  1872. 

On  this  occasion  a  Diicourse  waa  delivered  on  the  Anthropoid  Apes,  by  Albxardbr 
Macalihter,  l>q.,  M.  B.,  Professor  of  Zoology  in  the  University  of  Dublin,  and  of 
Artibtic  Anatomy  to  tho  Society. 

Monday  Everiko,  January  20,  1873. 

Robert  S.  Ball,  Esq  ,  LL.  D.  in  the  Chair. 

David  Moore,  Ph.  D.,  Director  of  the  Botanical  Gardens  of  the  Society,  read  a 
Pa|>er  on  "  The  Successful  Eiiiablishment  of  Loranthus  EuropieDus  (Misletoe)  on  Oak 
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Trees  in  the  Botanic  Gardens ;  witli  Observations  on  the  Cultivation  of  other  Parisitical 
Plants  therelD.'* 

Frofhssor  Tanmbr,  M.  R.  A.  C,  read  a  valuable  Paper  **  On  the  Comparative 
Trials  of  Fertilizers." 

Dr.  Retkolds  spoke  of  the  great  importance  of  the  Paper,  and  said  that  the  Society 
were  now  engaged  in  carrying  out  Professor  Tanner's  suggestion  as  to  experiments  on 
Fertilizers.  He  did  not  agree  with  him  as  to  the  analysis  of  the  soil  not  affording  results 
of  value  to  the  practical  farmer. 

Monday  Evening,  Fbbruabt  8,  1873. — Spboial  Mbbtino. 
Jonathan  Pim,  Esq.,  M.  P.,  in  the  Chair. 

William  Andrews  read  his  Paper  **  On  the  State  of  the  Sea  Coast  Fisheries  of 
Ireland." 

The  Chairman  remarked  on  the  great  interest  of  the  subject,  and  hoped  to  hear  the 
opinion  of  many  gentlemen  upon  it.  If  the  Irish  Fisheries  are  to  be  developed,  it  should 
be  by  persons  whose  whole  time  is  given  to  it,  and  not  by  men  who  are  half  fishermen 
and  half  farmers ;  but  he  did  not  see  any  harm  in  farmers  who  held  land  on  the  coast, 
and  who  generally  have  a  boat  for  other  purposes,  looking  after  the  shoals  of  herrings 
when  they  approached  their  coasts.  They  are  very  watchful,  and  are  generally  very 
succeMful.  The  railways  will  now  always  enable  fish  to  find  a  market;  whereas  twenty  or 
thirty  years  ago,  frequently  there  was  no  market  for  them,  and  they  were  used  as  manure. 
He  was  anxious  to  know  what  was  the  present  opinion  on  trawling.  When  a  friend  of 
his  wanted  to  try  trawling  in  Galway  Bay,  the  people  objected  that  it  would  destroy  and 
drive  away  the  fish.  He  wished  to  know  if  any  trawling  was  done  in  Galway  Bay  at 
the  present  time,  and  what  was  thought  of  it. 

Thomas  F.  Bradt,  Esq.,  Inspector  of  Fisheries,  said  that  he  had  paid  great  atten- 
tion to  the  subject  of  trawling,  for  more  than  twenty  years.  He  was  the  first  person  to 
insist  on  the  repeal  of  all  restrictions  on  trawling  in  Galway  Bay.  He  was  strongly 
opposed  to  all  such  restrictions.  The  fishermen,  however,  were  violently  opposed  to 
trawling;  and  last  year  two  trawling  boats  were  maliciously  burnt,  and  several  men  were 
committed  to  trial  for  the  outrage.  The  evidence  given  at  the  trial  was,  as  usual,  of  the 
most  contradictory  character,  and  showed  the  danger  of  relying  on  sworn  evidence  in 
similar  cases.  What  was  needed  to  establish  the  truth  was  a  series  of  carefully  conducted 
experiments,  carried  out  every  mouth  in  the  year,  and  on  every  available  day  and  hour 
of  the  month ;  very  useful  results  might  then  be  hoped  for.  There  was  no  truth  in  the 
allegations  as  to  trawlers  taking  up  spawn  ;  but  the  real  question  to  be  proved  was, 
whether  trawlers  really  destroy  such  large  quantities  of  small  unmarketable  fish,  as  to 
diminish  the  supply  to  any  material  extent  P  If  it  was  proved,  that  at  no  time  of  the 
year  does  this  great  destruction  take  pla(  e,  all  bye-laws  condemning  trawling  should  be 
repealed  at  once.  This  was  a  question  that  should  have  been  settled  before  by  direct  legu- 
lation ;  but  he  was  happy  to  say  that  experiments  such  as  he  suggested  were  now  being 
carried  out,  and  he  hoped,  before  the  end  of  the  year,  to  obtain  suflicient  evidence  to  enable 
him  to  give  a  decided  opinion  ou  the  subject.  The  Society  is  greatly  indebted  to  Mr.  An- 
drews for  bringing  public  opinion  to  bear  on  the  subject.  There  was  no  question  of 
greater  importance  to  Ireland  than  that  of  the  fisheries.  Piers  and  harbours  for  fishing 
purposes  were  greatly  required ;  and  even  those  that  existed  were  not  built  at  proper 
places  for  fishermen.  The  sea  fishing  in  Donegal  Bay  this  year  was  one  of  the  most 
productive  within  the  memory  of  man.  Nevertheless,  many  of  the  poorer  fishermen 
were  unable  to  avail  themselves  of  the  opportunity  for  want  of  capital.  The  principal 
hauls  were  obtained  on  the  north  coast  of  Donegal  Bay  ;  and  the  herring  fishery  was 
chiefly  carried  on  by  men  from  Donegal  Bay  and  Ingle  Bay.  There  were  no  other  means 
of  improving  the  fisheries  than  by  loans,  administered  judiciously,  and  with  great  care. 
An  annual  grant  for  the  promotion  of  the  Irish  Fisheries  was  greatly  required ;  but  till 
this  was  obtained  the  Commissioners  were  obliged  to  do  as  well  as  they  could  with  the 
insufficient  supplies  at  their  command.    Mr.  Brady  was  under  the  impresaion,  in  1867, 
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that  ft  sam  &lm(m9f  had  been  Mcainiilatinff  for  toHj  ymn,  wbicb  would  be  appBcafale; 
bat  on  going  into  iLe  matter,  with  on«  of  Uie  Crown  Uwyen,  it  was  diseorcnd  that  tkt 
Bion<7  waa  barred  bj  Act  of  Parliament.    Ttie  ftiheriea  oogiit  to  ba  dareloped  bj  meana 
of  capital ;  and  he  coold  not  nnderstand  why  the  Royal  Irish  Fisheriae  Company,  wliick 
wae  doing  very  well  in  1846  and  1847,  should  have  fSsiled;  but  all  piiblie  fiaherica 
companies  had  hitherto  failed  in  Ireland.     The  Sonth  of  Ireland  Fiaberiea  CooBpaay  waa 
managed  by  bnaioeaB  men,  and  wsa  going  on  Tery  well  at  one  time,  and  yet  it  ooilapaed, 
as  ssYeral  other  companies  had  done,  in  spite  of  the  very  large  capital  with  whi^  they 
commenced.    He  conld  not  nndentand  how  a  Royal  Chsrter  coold  benafit  a  paUic  Cobb- 
pany,  or  how  its  loss  hindered  it  from  working,  if  it  was  really  doing  a  good  basiDeaL 
If  the  abeyance  of  the  Charter  prerented  the  raising  of  shares,  that  was  no  proof  that  the 
Company  waa  in  a  good  condition.    He  would  ssk  for  a  Royal  Charter  for  anj  Company 
if  he  thonght  it  would  be  useful ;  but  he  was  indined  to  think  that  the  fisharies  ahoold 
be  devab^  in  some  better  way. 

Mb.  MoBrrooMXRT  mentioned  that  one  Fishing  Qpmpany  which  started  with  a  capital 
of  £10,000  waa  wonnd  np  in  a  few  yeara  with  no  capital  remaining.  The  Soatii  of 
Ireland  Fisheriee  Company  were  paying  XIOOO  a>year  in  aalariaa  and  other  working 
expenses  at  the  time  of  its  collapse. 

JoHV  A.  Blakb,  Esq.,  Inspector  of  Fisheriea^  aaid  that  no  aafaieet  admiCa  oC  oeie 
difiemnceof  opinion  Uian  the  preeent.  Mr.  Andrewa  had  referred  to  a  atatement  made 
by  Mr.  J.  R.  Barry,  that  aome  curing  eatabiishmeutapaid  60  or  60  per  cent.  For  hia 
own  part,  he  did  not  conaider  thia  a  Tery  large  profit  to  make  on  aaeh  eatabliahmenta. 
Mr.  Andrewa*  Sodaty  had  done  a  great  deal  of  good  in  Ireland,  and  ahowa  what  may 
be  done  by  carefbl  management.  A  man  reoeiTing  a  loan  from  thia  Society  most  make 
85  par  oent  beeidea  hia  aupport,  to  be  able  to  pay  it  back  again :  so  that  an  ordiaaiy 
flsherman  sboald  make  60  per  cent  profit.  According  to  Mr.  Andrews,  the  ova  of  the 
cod  aink  to  the  bottom  of  the  water ;  but  Professor  Sara  thinka  that  no  i&ah  ezcqit 
herring  and  aalmon  ia  known  to  depoeit  Ita  spawn  at  the  bottom  <^  the  water.  Saixs 
found  thk  ova  of  sea-fish  floating  at  a  distance  from  land  ;  each  omm  cootaina 
a  small  quantity  of  oil  to  enable  it  to  float.  Trawling  can  therefore  do  no  harm,  aa  the 
oya  of  flah  floata  free  in  the  water.  In  1867,  Mr.  Andrewa,  Profeaaor  Hnxlay,  and 
Profeaaor  AUman  and  others  were  examined  before  a  Parliamentary  Commfanon.  They 
had  used  the  naturalist's  dredge,  an  excellent  instrument,  and  had  never  found  any 
spawn  at  the  ssa  bottom ;  but  several  of  them  stated  that  they  had  found  ovm  floataag  en 
the  surface  of  the  water,  which  vivified  when  kept  in  a  basin  of  sea-water.  Even  if  ova 
were  deposited  at  the  sea  bottom,  it  was  in  sheltered  places  where  the  trawl  coold 
not  reach  it.  No  atom  of  spawn  was  taken  up  in  Oalway  Bay.  He  aaked  whether 
the  men  who  combine  farming  and  fishing  are  men  that  Government  ahould  be 
expected  to  subsidize  ?  For  his  own  part,  he  thought  that  the  fiaheriea  would  never  be 
carried  on  successfully  except  by  men  who  combine  the  two  pursaita.  All  Companiesy 
Ifcc,  formed  exdnsively  of  fishermen  had  hitherto  totally  failed.  He  knew  of  twenty 
eases,  or  more.  The  South  of  Ireland  Company  had  just  wound-up  by  the  sale  of  its 
effects  for  one-third  of  theur  value.  The  reason  was,  that  no  one  waa  personally 
intereeted  in  saving  every  rope  and  spar,  and  in  selling  fish  in  the  beat  markeL  When 
men  were  engaged  who  drew  their  income  by  salaries.  Companies  would  always  fail. 

Mr.  Goods  was  once  connected  with  a  Company  which  was  only  paying  8  per  cent;  bat 
in  one  caae  he  employed  a  Scotchman  to  whom  he  paid  one-fourth  of  the  proflta,  and 
found  that  this  arrangement  paid  better  than  any  other.  Ireland  waa  a  very  tempestnoua 
country — he  might  aay  that  it  waa  the  most  tempeatuoua  country  in  the  world.  If 
Companiea  were  established,  perhaps  the  crewa  coold  not  get  out  at  all  for  aix  wecfca 
running,  and  then  they  become  drunken  and  disorganised,  and  when  fine  weather  cornea 
they  cannot  be  found  when  wanted  ;  whereaa  private  enterpriae  might  realise  20  or 
80  per  cent.  He  fully  approved  of  the  system  of  combining  forming  and  fishing. 
The  farmer  goes  out  to  fish  when  the  weather  is  favourable,  but  when  he  cannot,  he  goes 
to  his  farming,  which  keeps  him  out  of  the  public  house ;  but  Companiee*  boats  are  too 
much  shut  up  by  bad  weather  to  be  profitable.  Only  the  small  farmers  can  fish  sncceaa- 
fully  over  the  greater  portion  of  the  Irish  coast.    Where  then  were  oommunitiea  that 
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were  exclusively  fishermen,  they  became  totally  pauperised.  This  had  been  the  caae  in 
Galway ;  and  at  Dongarran,  where  there  were  formerly  forty  or  fifty  hookers,  there 
were  now  only  two  or  three.  The  little  community  of  Ring,  on  the  contrary,  inhabited 
by  half  finrmers  and  half  flahermen,  waA  now  one  of  the  most  flouriebing  in  Ireland.  He 
thought  that  five  times  the  amount  that  Mi.  Andrews'  Society  could  advance  cuuld  be 
profitably  employed.  In  many  places  its  existence  was  hardly  known ;  but  it  had  al- 
ready done  mudi  good,  and  could  effect  much  more,  if  supplemented  by  Government 
loans.  The  country  was  greatly  indebted  to  Mr.  Andrews  for  his  exertions  in  connexion 
with  the  Loan  Society,  the  promotion  of  trawling,  &c. 

Mr.  Audkbwb,  in  reply,  said  that  no  injury  could  be  done  by  regular  trawlers  in 
Ireland,  and  he  was  very  glad  to  hear  from  Mr.  Brady  that  experiments  were  being 
carried  on  to  prove  that  trawling  did  not  destroy  spawn.  Sara  Bays  the  ova  of  salmon 
have  been  detected  floating  down  rivers,  and  lodge  here  and  there  on  the  banks.  This 
ia  quite  erroneous ;  and  not  one  of  the  scientific  men  who  said  that  they  found  cod  or 
other  ova  floating  out  at  sea,  ever  proved  that  they  were  ova.  Herring  rush  into  shal- 
low water,  and  there  deposit  their  ova.  A  friend  of  his  had  observed  mylotti  areiieu$, 
a  small  species  of  the  salmonideo,  spawning  in  this  way  on  the  coast  of  N.  America. 
Indeed,  so  eagerly  do  they  rush  into  shallow  water  to  spawn,  that  if  a  wave  washes 
over  your  boats,  they  are  covered  with  spavvn  which  the  next  wave  carries  off.  The 
ova  of  fish  is  always  deposited  in  situations  where  the  trawl  will  not  touch  it.  When  a 
Royal  Charter  is  granted  to  a  Company,  it  protects  everyone  connected  with  it^  in  the 
exercise  of  powers  of  the  greatest  importance  for  its  successful  prosecution.  The  stale 
of  Ireland  prevented  shares  being  raised  by  the  Royal  Irish  Fisheries  Company,  and 
the  Charter  therefore  lapsed.  The  Company  was  not  a  failure,  but  had  a  balance  of 
X3000  in  hand.  But  its  original  promoters  saw  that  nothing  could  be  done  without 
a  renewal  of  the  Charter,  and  withdrew  from  it ;  and  it  afterwards  passed  into  other 
bands,  in  which  it  tailed.  But  the  only  station  where  any  returns  of  importance  were 
made  was  at  Killyb^s.  From  this  place  a  cargo  of  good  fish  was  sent  to  Belfast  and 
Dublin,  which  met  with  a  good  sale.  No  other  stations  sent  up  any ;  and  the  Killyb^ 
'  fish  were  allowed  to  lie  at  Dublin  so  long,  for  want  of  proper  instructions  about  their  sale, 
that  when  Mr.  Brown  was  sent  for  to  inspect  them,  he  directed  them  to  be  sold  for 
manure.  Tery  absurd  views  had  been  promulgated  as  to  fish  spawning  in  the  open 
aea.  The  young  fry  are  always  to  be  met  with  m  protected  localities.  The  pools  at 
low  water  are  filled  with  the  fry  of  the  pilchard  and  the  herring,  which  do  not  go  into 
deep  water  until  already  of  a  good  sise.  The  Loan  Society  has  to  be  oondncteid  with 
the  greatest  discretion.  Everything  is  done  that  can  be  done,  but  the  principal  ia  tied 
up,  and  only  the  intereat  available.  Ita  existence  is  well  knowa,  aa  there  are  doaens  of 
atations  all  round  the  coast.  No  one  had  mixed  more  among  seamen  than  Mr.  Andrewa, 
and,  according  to  his  experience,  the  men  who  combined  farming  with  fishing  were  men 
who  would  never  supply  means  for  resources,  and  it  was  generally  found  that  they  spent 
the  money  on  their  holdings.  Great  good  would  be  effected  by  vesting  the  necessary 
powers  in  Commissioners.  The  men  should  be  tutored  to  understand  their  business,  and 
to  give  proper  returns  to  the  Commissioners ;  before  all  things  it  was  requisite  that 
they  should  be  properly  educated  and  trained  for  this  object. 

Thb  Gbaibman  remarked  on  the  great  exertiona  of  Mr.  Andrews  in  promoting  the 
fisheries  for  so  many  years.  In  spite  of  differences  of  opinion,  he  was  glad  to  bee  that 
all  agreed  that  the  spawn  was  not  likely  to  be  injured  by  trawling,  which  was  really 
the  practical  question.  He  saw  no  objection  to  a  man  making  something  by  caau^ 
fishing,  though  he  thought  that  the  fishing  industry  would  be  best  developed  by  those 
whose  whole  time  was  given  to  it.  If  a  gentleman  would  make  the  promotion  of  a 
Company  his  own  private  interest,  he  had  no  doubt  that  it  would  succeed.  Where  a 
Company  would  make  10  per  cent,  a  single  person  ought  to  make  20  per  cent. 
He  thought  that  with  proper  care  more  money  could  be  advantageously  dispensed  in 
the  encouragement  of  the  fisheries  than  at  present. 
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MoMDAT  EvsKUiO,  Ftbruart  17,  1878. 

Edward  Huu^  Ebq.»  F.  R.  S.,  IMrector  of  the  Geological  Simre^  of  Ireland,  in  tbe 

Cbair. 

B.  W.  H*Kab,  EaQ.,  M.  D.,  Profetwr  of  Botany,  Royal  CoUeyt  of  Sdenee,  irdamd, 
delirered  a  diacoune,  ^  Oo  Calamites, — foonl  planto  of  the  Coal-period — and  thair  relation 
to  the  Eqaiaeta  of  the  preeeot  day/* 

Monday  Eykstiko,  Mat  19,  1878. 

Howard  Grubs,  Eaq.,  C.  E.,  in  the  Chair. 

Dayid  Gxtx,  Esq.,  F.  R.  A.  S.,  Director  of  the  Observatory,  Danecht,  Aberdeen- 
ahire,  delivered  a  discourse,  "  On  the  Irregularity  of  Public  Clocka,  and  its  remedy."* 

Gbo.  JoHvaroKB  Stonbt,  A.  M.,  F.  R.  S.,  one  of  the  Secretaries  of  the  Society,  said 
that  Mr.  Gill  was  entitled  to  the  thanks  of  the  meeting  for  the  important  disooorse  he  had 
just  delivered.  The  Society  had  requested  the  Committee  of  Science  to  report  on  the  sab- 
ject  of  the  want  of  accurate  time  in  the  city  of  Dublin,  but  they  had  experienced  some 
difficulty  in  obtaining  informal  ion  on  some  important  details.  Mr.  Gill  had  rendered  most 
important  information  and  assixtance ;  and  advantage  was  taken  of  his  stay  in  Dnblin  to 
request  him  to  give  a  lecture  on  the  subject,  with  which  he  had  not  only  heaitfly  com- 
plied, but,  at  considerable  expense  and  trouble,  had  procured  the  apparatos  be  nsed  in 
illustration  of  bis  discourse. 

Thb  Chairman  said  he  hoped  the  time  was  not  far  distant  when  the  Clodcs  of 
Dnblin  would  be  regulated  in  the  manner  described  by  Mr.  Gill.  It  was  neoesaary  to 
state  that  the  Transit  Circle  at  Dnnsink  was  only  in  course  of  erection. 

Mr.  Gill  thanked  Mr.  Teates  for  the  assistance  Mr.  Teates  had  afibrded  bim  in 
procuring  the  necessary  apparatus. 

MOHDAT  EvBinNG,  JuNB  16,  1878.— ^«/>/i7eMeato/  Meeting, 

Wk.  Nbilsoit  Haboock,  LL.  D.,  in  the  Chair. 

J.  G.  y.  FoRTBR,  E8«.,  read  a  paper  *<  On  the  Drainage  of  Longb  Erne,  and  its 
connexion  with  its  Ix>cal  Navigation  and  the  Canals,  from  Belfast  and  Newry,  throogh 
thirteen  counties  to  Limerick.**  Also,  on  the  best  practical  means  of  bringing  the  whole 
northern  Irish  Cansl  system  and  immense  motive  power  of  the  Shannon  and  Loogh 
Erne  into  active  usefulness. 
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RESULTS  AS  TO  MEAN  TEMPERATURE,  DIRECTION 
OF  THE  WIND,  AND  RAINFALL, 


DBDUCEO 


From  the  Olaenevin  Ohservations  from  lSi*I,  to  Sept,  1872. 


Bt  Hugh  Brejek. 


TABLE  I. 


MEAN  MONTHLY  TEMPEKATDRES. 


Deduced  from  the  Beadinga  of  the  Selfregietering  Maximum  and  Minimum  Ther- 
mometere  at  the  Botanical  Oardem^  Oiaanevin,  fvom  July,  1847,  to  December ^ 
1849,  inclueive  ;  and  from  January^  1862,  to  September,  1872,  aho  inelutive. 


The  formula  u<ed  for  each  monthly  result  is — 

Minimum  +  (Max.  —  Min.)  y  factor  (a) 

This  factor  has  been  deduced  from  a  comparison  of  the  Two-Hourly  Observations 
of  the  Thennometer,  1841,  1842,  1843  (Observatory  of  Trinity  College,  Dublin)  with 
the  results  of  a  Self-registering  Thermometer  in  the  same  period.  It  differs  materially 
from  a  similar  table  given  by  Kiemtz  in  his  Meteorology. 

Factor  (a) 


a  B  0'47tt 


a  M  0-3.77 


January 

Febrnary 

March 

) 

a  =  0  407 

May 
June 
July 

April 
December 

August 
September 

October 

November 
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MEAN  MONTHLT  TEMPERATURE,  1847  TO  1872. 


1847 

1848 

1849 

1852 

1858 

1864 

1855 

1856 

1867 

1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

Mean  i 

for   ( 

•ach   I 

IConUx) 


Jan. 


Feb. 


40-8 

42-6 

40-1 

39-7 

39-2 

898 

86-6 

41-1 

40-7 

87-0 

40-4 

40-7 

89-8 

880 

35*5 

40-4 

84-5 

40-1 

42-6 

38-7 

36-2 

39-3 


43*4 

41*9 

33-8 

411 

31-6 

42*6 

41-1 

38*9 

41-7 

36-6 

40*8 

41-6 

421 

35-9 

38-9 

88-3 

440 

43-4 

46-2 

380 

43*8 

43-3 


Mar. 


43-6 

41*9 

39-4 

450 

38-9 

403 

41-3 

40  6 

44*4 

40-1 

40-8 

41-8 

43-8 

40-3 

38*8 

39-5 

38-7 

45-3 

38-8 

411 

43-4 

42-7 


Apr. 


I 


89*2    40*3 


42-8 
45*9 
45-6 
481 
44-3 
44-5 
43*5 

45  6 
44-5 
42-2 
44- 1 
43*6 
45-0 

47  1 
471 

46  0 

48  0 
44-6 
47*8 
46*4 
46-3 
44-9 


May. 


Juxie. 


41-4 


45-8 


62-9 

630 

60-4 

50-0 

49-7 

49-2 

621 

51-5 

611 

50  5 

55-8 

491 

507 

630 

52-3 

48-7 

56.4 
46-9 
W6 
56-9 
48-0 


611 


55*9 

66'7 

67  9 

650 

64-5 

57-4 

58-2 

69-8 

601 

53-9 

601 

55-3 

55-4 

54-6 

60-2 

67-3 

«•  ■ 

63-7 
54-6 
581 
54*7 
54-2 


July. 


68*4 

69-9 

59-6 

62-8 

591 

58-8 

631 

59*5 

60-5 

57-4 

69-7 

56-3 

54-6 

55-6 

570 

590 

6Ul 

60  5 

629 
61-2 
61-5 
57-3 
59-5 


Aug. 


57-0 


69-6 


69*5 

66-8 

59*7 

62-7 

67-7 

600 

63-2 

61-9 

62-8 

65*5 

57-4 

55  1 

600 

56-9 

57-8 

556 

571 

57-8 

58-6 
57-9 
690 
69-3 
60-9 


Be^ 


Oct. 


53-7    49'6 
S6-9  I  48*8 
48*3 
46*0 


59*2 


66-3 

54-6 

54  1 

57-0 

67-5; 

52-9  1 

680 

57-9 

63-4 

49-3 

54-1 

54-2 

51-1 

64-3 

60-2 

52-8 

55-8 

560 

66-1 

66-5 

54-0 

63  5 


66-6 


48-8 

48*4 

48-7 

48*3 

60-4 

47-0 

47-4 

43-9 

44-2 

47-6 

49-6 

47-5 

48-0 

48-2 

48*2 

45-6 

601 

44-9 

48-2 


If  or. 


47-7 


46-3 

41*5 

44-8 

44-6 

42-4 

42-0 

43-4 

4t-6 

46-1 

43-3 

40-3 

40-4 

39-7 

36-7 

47-3 

40-8 

409 

42*2 

41-7 

42*3 

42-2 

39-9 ; 

400 


42-2 


41-5 

421 

391 

44-7 

36-4 

40-9 

39-5 

140-4 

!47-l 

47-3 

353 

35-1 

43-1 

42-5 

41-1 

38-7 

40-6 

44-0 

40-5 

44.0 

36-8 

34-1 

39-1 


40-6 


January 

.     89*2 

February 

. .     40-8 

March 

.     41*4 

AprU 

.     46-8 

May 

..     611 

Juno 

. .     67*0 

July 

. .     69-6 

MONTHLT  MEAN  TEMPERATUREa 


August 

September 

October 

November 

December 

Mean  of  Tear 


48*2 


TABLE  II. 

TEARLT  MEAN  TEMPERATURES. 


0 

1849      .  . 

..     48-9 

1852 

.  .     49*7 

1853 

. .     471 

1854      . 

. .     48-9 

1855      . 

..     47-8 

1866 

..     48  2 

1857 

. .     49*8 

1858 

..     49-7 

1859 

. .     48  0 

1860 

.  .     45  0 

1861 

..     481 

1862 

1863 

1864  .. 

I860  .  . 

1866  •  •     •  . 

1867  (imperfect.) 

1868  , , 

1869  .. 

1870  .. 

1871  .. 


o 
47-0 
48*4 
47-1 
48-8 
48-0 

60*2 
48-8 
47*5 
47*7 
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TABLE  III. 

MEAN  MONTHLY  RANGE  OF  TEMPERATURE, 

From  the  ReadingB  of  the  Maximum  and  Minimum  Sel/^registerin^ 

Thermometers. 


January 

February 

March 

April 

May 

June 


o 

8*7    22  years'  Observatioiu. 

10-8      „       „ 

12-2 

15*8 

16-6 

16-2 


It 


21  years' 


9$ 


t1 

Summer. 

o 

16-7 


July 

ib'S    28  years*  0 

bser^ 

August 

16-9      „      „ 

tf 

September 

14'5     24  years' 

tt 

October 

12*2     23  years' 

M 

Noyember 

10-2     „       „ 

)t 

December 

90       „       „ 

»t 

Winter. 

Year. 

0 

10-4 

0 

131 

TABLE  IV- 

MEAN  DIRECTION  OF  THE  WIND  AT  THE  BOTANICAL  GARDENS, 

GLASNEVIN. 

1852  to  September,  1871. 


E. 

N.E. 

N. 

N.W. 

W. 

S.W. 

S. 

8.E. 

January 

February 

March 

2 

1 
8 

2 
2 
6 

0 
1 

I 

4 
4 
6 

5 
6 
4 

11 
9 
6 

6 
6 
6 

AprU 

May 

June 

2 

4 
2 

6 
6 
8 

1 
0 
0 

4 
5 
5 

2 
8 
4 

7 
7 
8 

7 
6 
7 

July 
August 
September 
October 

3 
2 
2 
2 

4 
8 
8 
4 

0 
0 

1 
1 

5 
6 
4 
6 

6 
6 

8 
7 
9 

7 

6 
7 
6 
6 

November 

1 

8 

1 

6 

0 

7 

6 

December 

1 

2 

1 

6 

6 

10 

2 

6 

January 

February 

March 

AprU 

May 

J  una 


RESULTANT  DIRECTION. 


\ 


S.  47  W. 

8.  60  W. 

S.  66  W. 

S.  23  E. 

S.  29  E. 


July 

August 

September 

October 

November 


S.     44     W.    I    December 


s. 

38 

W. 

s. 

42 

W. 

s. 

47 

VV. 

s. 

67 

W. 

s. 

74 

W. 

s. 

66 

w. 

For  year 


S.    40    W. 
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pa 

09 

O 
H 


1-9 


Is 

1.3 

o 

o 
as 

o 


H 
O 

ca 

tX3 
H 

D 
U 

H 
O 
pa 

i-a 
ij 

o 
o 

% 


i 

«Clt^^OOOOOOOOOOOOOOOOOO  :r^^O 

• 

> 
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ae«iH<H«oiHc«^oe<«oe<«Me4<-4e«ooe««40^o«o^flo 

s 

att«t«0»000000000000000«0000^0 
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a^4«(coeoeQr4eo*He«eo*«*-4e4c«w«oeQ«^e40e«e«e«eo 

o8 

,rf0»0^000000000000000000000 

5eoc4t»^w^eo*.im^c^o>e4^t>-Ac<9iOAe»*o<ae»«D 
gv-io9eoeoe«*HiHeQe<ie«co»-ieQe4c«pHoe&^cie<i^oe9« 

M 

< 

•CQiOCiOOOOOOOOOOOOOOO        ooooo 
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• 
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i 
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8        *0'«<»ot^tDao«o<««<oaDa»<4ioi^ioo    .C40ot««o      i 
M    *    •  lo  00  CO  00  o  «-•  00  c«  04  CO  o>  94  1^  rH  t<*  to       t^  «  !>•  oo  e 

d              O  <0  04  «0  Ot  94  04  "-^  •-<  CO  04  91  M  vH  O  00        ^  O  O  ^  CO 

1 

^    .    .ho  o  o  o  o  o  o  <e  o  o  o  o  «o  o  o  o    .ooooo 
8    !    !  «r  o  lo -^  04  lo  o>  to  >o  i>- CO  C4  00  o»  C4 -^    !  «>  o  o  «o  o 
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• 

< 
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M    *       t^aoo»c9*eioio-<9t^04iocoeot^«^040ot-->oow«ooft 

d               0»O  ^  oo  f-l  CO -^  -*  ©1  ^  CO*-l  O  r-l  «-l  ©4  ^  1--  .^  04  0« 

» 

1 
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Ja    *      CO -^  ^  CO  ^  00  CO  e>  to  e>  o  Ok  to  »o  «H  ^  r^  qo  04  o  «  •^ 

o                   ••■•■•••••••••■••••••« 

S           •-4o<-40fH004004*HC094«-4e4«HeoeorH04v-io«o 

1 

^    .    .  e»  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o 
8    •    *«ocot«*i-i^akO(Ntoe»akt«oeoeococo^ooo«DQD 
M    *       aot^eooooit^At^<0(oo»iO'<4<oaocoooioeot«eieo 

d              O  04  «-<  *H  04  O  oo  O  O  94  O  O  iH  «H  iH  ^  *H  ^  O  W  C« 

• 

1 

^    .     .o  o  oo  o  o  oo  O  O  O  O  O  O  O  O  O  O  o  o  o  o 

8     !     I  00  ^  00  94  •-•  l>  C^  CO  O  (O  kO  CO  Ok  lO  O  A  CO  "^  04  to  ao  o» 

X                to  «0  to  O  C  0>  lO  00  (O  to  1-I  O  "^t  <<•  •«  <«  0>  CO  91  00  O  to 
c                •««••••••■•••»•«•••••• 
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TABLE  VI. 

MEAN  MONTHLY  AMOUNT  OF  RAIN  AT  BOTANIC  GARDENS, 

GLASNBVIN. 


January 

Febmary 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Inchoab 
2  884 
1-841 
1-918 
2022 
1928 
2  232 
2074 
2-684 
2-424 
2-874 
2081 
2179 


from  22  years'  Obserrations. 


» 

If 

II 
}i 
»f 
i> 
tt 

i» 


ff 
I) 


21  years* 


ff 


23  years' 


ff 


24  years' 
23  years' 


»f 
n 


It 
ft 
ff 
If 
ff 
If 
ft 
II 
If 
tf 
ft 


26*041  Annual  Mean  amount  of  abore. 


TABLE  VIL 


ANNUAL  AMOUNT  OF  RAIN  COLLECTED  AT  THE  BOTANICAL 

GARDENS,  GLASNEVIN. 


Inches. 

Inches. 

1849      . 

81-210 

1862      . . 

. .     27-940 

1852      . 

. .     89  580 

1868      . . 

. .     26050 

1863      . 

• 

. .     23-680 

1864      . . 

. .     28-950 

1854      . 

. .     20-960 

1865 

. .     24-360 

1856      . 

. .     28-930 

1866      . . 

. .     22-880 

1856      . 

. .     24-450 

1868      .. 

. .     28-550 

1857 

.     28-350 

1869      .. 

. .     26-270 

1858      . 

. .     22-770 

1870      . . 

. .     16-800 

1859      . 

. .     22-860 

1871      .. 

. .     24-700 

1860  . 

1861  . 

..     31-100 
.     80-120 

Mean  of  the  a1 

Mve  20  years    25*472 
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TABLE, 

SHOWINO  THE  RAINFALL  IN  1873, 
At  Ohunevin  Botanic  Oardma^  in  the  County  of  Dublin, 

P  .  C Diameter  of  Fonnel,  86  inches, 

nam        j  ^^^^^ .  j^^^^  Ground,  9)  feet. 
^*ng»»      I  of  top  J  Above  Sea  Level,  69}  feet. 


Month. 

Total 
Depth. 

Cheatest  Pall  in  24  hours. 

No.  of  Days 
on  which  -01 
CO' more 
feU. 

January, 

February, 

March, 

April, 

May. 

June, 

July, 

August, 

September, 

October, 

November, 

December, 

Inches. 
3-130 

•880 
2170 

•620 
l-lOO 
1^160 
8140 
4-260 
2-820 
8-870 
2-820 

•670 

Depth. 
960 
.140 
.500 
.160 
260 
*800 
'440 
•700 

1840 
'840 
•660 
-380 

Date. 
16th 
25th 

7th 
18th 
nth 
12th 
28th 
24th 
14th 
26th 

6th 
19th 

21 

6 

17 

10 

12 

8 

20 

16 

11 

18 

14 

7 

Total,     . . 

24-680 

— 

— 

160 

NoTB. — In  the  above  Table,  the  Rainfall  read  at  noon  on  any  given  day  is  entered 
to  the  credit  of  thai  day.  In  the  Table  on  page  469,  the  Rainfall  read  at  9  A.  m.  on 
any  given  day  is  entered  to  the  credit  of  the  preceding  day. 
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TABLE, 

SHOWING  THE  RAINFALL  IN  1878, 
At  40,  FUtwUluun-iquare,  West,  m  the  County  of  the  City  of  Dublin. 


Rain, 


(  Diameter  of  Funnel,  5  inches. 


OanM.  J  ^^^^^  \  Above  Ground,  3  feet  4  inches. 
w»«««i  ^  of  top    j  Above  Sea  Level,  64  feet. 


Month. 

Total 
Depth. 

Greatest  fUIin  24  hours. 

No.  of  Days 

on  whioa 

•01  or  more 

felL 

January, 

Febmaiy, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

October, 

November, 

December, 

Inches. 

2-660 

•925 

2-891 

•498 

•907 

•939 

8-408 

8-944 

2-868 

8089 

2-009 

•692 

Depth. 

1089 

•429 

•642 

•285 

•115 

•280 

•740 

-928 

1181 

1-171 

•606 

-295 

Date. 
16th 
24th 
6Lh 
17th 
10th 
loth 
22nd 
24th 
13th 
24tb 
18th 
18th 

21 

8 

22 

8 

17 

18 

25 

28 

18 

18 

14 

7 

Total,  .  . 

28-820 

— 

— 

189 

An  Inch  of  rain,  or  upwards,  fell  in  the  24  hours,  firom  9  a.m.  to  9  a.u.  on 
January  15th  (1039  inches),  September  18lh  (1-181  inche«),  and  October  24th  (1171 
inches.) 

Mean  Rain&ll  of  Siffht  yean  (1866-72)  =  26871  inches. 

Mean  Number  of  Rainy  Days  in  Eiffht  years  (1865-72)  «  186. 

Mean  Rainfall  otlTMe  years  (1865-78)  =  26*632,  inclusive. 

Mean  Number  of  Rainy  Days  hi  JTine  years  (1866-73)  =  186*5. 
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TABLE, 

SHOWING  THE  RAINT  DATS^  AT  DUBLIK,  1866,  TO  1872,  INCLUSITE. 

I^m  Obtervaiioru  made  by  /.  FT.  Moore,  M.  Z>.,  F.  K.  Q,  C.  P.  IreL, 
Ex'SehoUr  of  Trinity  ColUffe,  JDMin, 


UORTM. 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

> 

MXASn. 

January 

18 

22 

17 

17 

18 

14 

20 

23 

1800    < 

Febraar}' 

20 

22 

18 

14 

18 

18 

16 

20 

18-36 

March 

14 

21 

22 

11 

17 

11 

12 

21 

1613 

April 

9 

18 

26 

12 

14 

8 

20 

12 

14-75 

Kay 

19 

18 

12 

10 

19t 

14 

9 

22 

14-75 

June 

6 

17 

6 

6 

11 

9 

16 

19 

11-12 

July 

17 

13 

17 

6 

9 

8 

28t 

12 

13-63 

August 

19 

20 

16 

13 

10 

7 

12 

17 

14-25 

September 

81 

22 

18 

11 

21 

11 

13 

22 

14-50 

October 

17 

13 

20 

16 

11 

18 

16 

22 

17-75 

Norember 

18 

16 

8 

19 

17 

11 

14 

24 

16-75 

December 

16 

19 

18 

27 
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16 

16 

24 

18-62 

Total 

169 

216 

187 

,  160 

185 

146 

191 

288 

186 

Rainfall 

$» 

»# 

• 

m 

*0 

m 

- 

- 

•« 

of  year 

27662 

26-879 

27-241 

24-935 

27«659 

20-869  26*368  86*566 

26-871 

in  inchee. 

1 

Heao  Rainfall  of  the  Seven  years  (1866>71,  inclusive) 
„  „  „     J^ih^Af  years  (186-672,  iudusive) 

Mean  Number  of  Rainy  Days  in  the  Seven  years 

EipM  years 


ti 


II 


Inches. 
=  25*629 
s  26-871 
b179 
=  186 


Per  Cent. 
Excess  of  Rainfall  of  1872  over  Mean  of  Seven  years       =  88*77 
,.  „  „  i?^A/ years       =24-92 

Rainy  Days  of  1872  over  Mean  of  Seven  years  =  32*96 

Etffht  years  =  2796 


II 


II 


II 


II 


ir 


»> 


*  Days  on  which  -01  inch,  or  upwards,  of  rain  f  eU  within  ^e  S4  hours. 

t  Month  of  the  heaviest  Rainfall  =  5*414  inches. 

t  Wettest  month  of  the  Siffht  ^ears.  Rainfall  =  4391  inches. 

\  Driest        „       ,,  ,,       ,,  ,,        E  -Odd  of  an  inch. 


APPENDIX. 


METEOROLOGICAL  JOURNAL, 


VT  AT 


^It  iftopal  Bublin  Sbocfets^s  iSotank  <!Sfattien,  Glasnebfn, 

[HEIGHT  ABOVE  LEVEL  OF  SEA,  66  FEETJ 


FROM 


1st  OCTOBER,  1872,  to  31st  DECEMBER,  1873, 


VOL.  VI. NO.  TH. 


Meteorological  Journal. 


«••. 

UL 


a 

i 


o 

PS 


s 

» 


•  a 

a 


B  8 

o  ^  *  •  .2 


o 


OB 


S    CD'S    k     •'•4 

o;5^«  sew 


0^4       OOCxUPQP^ 


w  g  s  g  >»b 


i 


SoQOo     mcscM     = 


5  ^  a 
C^  as  o 

«  ""  5 


oo   oo   oooooooooooooooo   oooo   oo,o 

too      'too      •iO^(0>OA03iOOCDtO'«t<C9l^*«SO      •*<^0<00      •'^OO 

oo    ."^o       »-ioco^»-"00o-HC<"^0'*ooo    .e^-^e^o    'Oc^o 


o 


eo 


"dKIHSMnS 

Ao  sunoii 


e4»otoeoc9>oocon^eQeoeo'^oc4C«ooooeQC4i^oo(N^o^co 


oo 
•o 


30 


P 

b 

o 


§ 

•a 


«iat»    .0>OS^300»OOTj<"^OOCOl'-0>0>Ot>.0^0>Ot>.«00000004r«^OiCOOSO 
♦''jSY   •  O  O  O  ■^  "^  "O  O  'O  ^  •«  -i<  ^  «T  O  -^  "J*  'O  ^  »0  •^  ^  "^  ^  'O  '^  •«  «f3  ^  "^  -1*  lO 


*l  t   «o  «o  io  o  lo  o  to  "O  »o  »o  •»»»  o  iO  >o  "^  "^  'O  'O  o  '*•'*<  'f^  "5  o  »o  »fa  'OO  «o  'O  »o 
aeQ^eooi^t^o»o»ooocooaco>Q-^-^^o*ocococoiC^>o>ocsc&cot>-QOi>- 

»0  0»00'^-^-q»'^'i1'"^"^'*'^"^"^^"^-*^^'««-^^'«^^^^'^"*^-^ 


,-^oo«QOOO>OTO'^i>-i'eo«00»eo»o^O«r^oeO'^^OO^oeo 
'•o^<4«coeoc^>oeO'4«e4cocoeoe4coco-<4t'^-^eQ^coto^'^-^eocQ'4« 


«  -^ 
•♦  ""t* 


--^O'oo— 0'Ma>;oo4'*'Or--4>f5«oco«^»oo>©<-*<toco'M*«w-H»ot>-e« 


,O.^e00>OSi»O"^O^Q0OOO0»t>-e0*«»100t>" 


ecoaoooao©«t>-«oaooi'«i«oO'»**0'^"^(»r>.'^»*?^c»«oOTj'»oiocO'»#«aO'^eo 
^«-4^ao«-i-^a&xiookOcoc»o)(o^v<0700ic^<:oo)aoO'^t^o^-<«« 

0i0>9>C>OO0i0>O0)O0)0)0>0)0>0>0>0>0>0&0ft0)00Q00>0)0)OC)A 


S 


...  .^..  *l         0iOC^000>»O«O9fl*»Q0l-*00t^»Ot^iO«^OOt^iO»OiOOi-«C^Or>.C0 


o  o 


O  O  C«« 

o  o  o»  >o  to  o 


OOO^OOOOOOe><O^O^OXO(OOOOCOOOOOO 

o»-^oootco(NOoooao>/dc»onaoo>ocoicO'^aoo 
i09«^»o»e^C40»0)to>H>Qr»aoob--«fr«to-^(o<oto«ooo>«HioQOi>'4«o 

O  0>  0)  0>  O  O  0>  O)^  O)OiO)O)OiOOdOiO)OOftO}0>O)O)O>aOO)O>9>9)O&O> 


:3  !j  -B   c  <   s 


a 


«»         v^  e«  CO 


tQ<ot»aoo>owe4eo<4*»o(ot^eooiO»-i^eQ^iO(ei>-oogdO«-4 
^^r^^^^^*H^^e4e4e4cic«e«e4Me4o«co«Q 


Appmdtx. 


III     - 


"I  1^1  i     4  Hli  .tj 

^  ir  ir  ri  III!    ttfllt  tJl 

I  li  ti    i|  fill      ill III  111 


I      I        ^^fc'&'&s;B:S»''^'M'J'^'^s's&(d!^aS:'Stfewj:>'SHM 


•WM  I  »g  5  S  S  S  S 


It     lit 


P  I  i'^-i 


|ll1||l|1l1||1^1|lll1ri|l||1|| 


Meteorohgieal  Journal. 


1  i 

s  i 
I  } 

i.l 


hi    j  n  .  s  .-il  .  i 

I II si    I.JjsLfills;  -sJi 
■s!N|  |l;if|h|33S'  111 


"05=:uu 


i:i  i 


>l»SSd6r>'«l»j:SS>"ls"iS*»iJS»'6»»'*'J 


■■t-g  I  • 


lilt 


il 


mi 


|l|1||i|l|1l"llll|1|ll|l^1|lrg| 


IseS&^£<S^S^&^i 


^&S£i5<nB^&S£i3mBH 


Appendix. 


< 

ae 
•J 

H 

& 

o 

e 


B 

< 
M 


6  • 

.s-a 

.is  a 
2  ® 

•  8 
^^ 

is- 

^* 

S    to 


e 
la 


1 

o 

•mm 

3 

b 

o 
.a 


34 


s 


II 


e 


3  *  5 

s  "•§ 

2  C  2f 

Sj     •* 

•*=  ?   > 
^  2  o 

•  mm       n       ^ 

•^    "- 


c 
o 


s 


4#    U    3  "^ 
COO 


4#    U    3  ^^    S>     0) 

,S  5  -2       fc  u 


c 
5  .2  fcJ 

fc<    ^    ^     o 

►:;:  •  3 

•    «    o   g 

»     ..     »  k 

u.  >,  >»^ 

M     N     N       . 


•a 

00  •      Q 

—  •    3 

^   a»   a.  c 
fe    *-   o 

2  2  ^  'i 


c 


•  "55  :; 


1         I 

.  —     « 

2-5  J 

s  t-f 

u  2  » 

js^tfi       «'oE--25;^-^^-2^o 


•  a  •  X 


S   9 

J  i  '^  ^^ 

m  ^  tTjs  .2 

3    ^    "^    -^  ^J 


II 

i  2 


c 
o 


u  £.5 


3   ft,    aJ  -J 

«  r  g 


Zi     3 

_„_       „ ts 


>.  >.  >.  >.  S-.-3    >%  X  >. 

4)3a>«>a>ea/33 


"2 


£-2£2£J£J^ 


5  ».  s 
^  c  2 


'aNiiisKns 
'o  suaoH 


e094e4i-4e4<-4COOooeoeoo^oooo*Hoeoc4C>ieoooco&«ooo 


00 
00 


e 
o 


X 
o 

u 

a 


o!2  2^'®®^®'*'*Oi*^«o©<  —  'f«t^»»»or>.eooojo>ooco»or»fl»oa5> 


»o 


<"eocosoco«"^"^'^'^'<»«-^<^'^>^^cococococococoeo«eococo«soc9 


no 


iN.i^teoo<OQOtO0»>o^'^??i»e49)meo*^t>-eos4ooocQoe4O>t»o-7 

eococococooo^-«*«cO"* 


"«*«co-«*«'^'>tf<eococococ^c^coc*«©*^«coeos3so 


•"!I« 


•XBI^ 


«o  ec«o«oo«oxo>oc^«e<5c^'*'» 

"•^   "ij*   •»••««•   "^   '^   '."^    "I*    •V   !«   O   ■H'   '«   'O   "^   "^ 


lO  O  O  00  'O  -^  «  ffl  o  -- 

»o  •o  t^  ^  •<?>  ri  5^  oo  •—  t^ 


"^  O  «  «  «'2 

so  ■^  cc  c-r  ro 

CD  9Q  O  OO   X 

■*  T  ea  CO  53 


u 

h 

a 
c 

< 


^   ^   ^   n  I 

u*^  a.    I 


O  0>  »  W5  ^  ^O   X  '-0   O   "ij*  -t«  ;0   » 

U3  »*  ^  7^  1(5  lO  to  CC  IT*  W  iC  1^  ^ 
*•••••••••■•• 


I 


55 


©«0«01N«OC»«C!00'>100 


CC    O    'T 

»  cs  lO 
t>-  i>.  «o 

•         •         • 

a  Oi  Oi 

c^  e^i  s^ 

|?»  -^  oo 

•O  '*  '^ 

o  o  o 

f  -I"   C; 
QO  00  1^ 


©-^(MXi'-ccrteoooo 

r^  ^  ,.-5  CI  3>  00  so  O  «0  O 

•       •••••••*       • 

C)o>x  x>  x  oo  a  Oi  Si  Oi 


co-rwocot^-r^r^-t* 
'i<»"^eococoeoeocoeO"^ 

coosnooooo 
"^  'O  f  C4  X  »c  »c  -c  o  M? 
i-^i-^io-MOOOrocot^'O 


«o  -*«  ^  ?o  -" 
o  ^-  o*  ?*  — 

oc  r»  e>  o»  o 

•  •    •  • 

O)  A  oa  o>  o 
?<  s^4  e^  e^  CO 

r<  so  oo  !>•  t^ 

^  <^  CO  sc  eo 

c^  O  O  ?©  "* 

CJ  o  -^  -^  c» 
00  t^  Oi  o%  o 


CM  C*  C^  C^  5^  "5^  «^  5-1  d  <M  r*  C^  C^  CM  V^ 


CiCiCCCCCCCCCi^ffiOi 

eMCiCM(N(MCMCMCMCMr< 


o  c:>  o  C3  O 
SM  ««  CM  5^  eo 


2 


Jl4 

CM 


o  • 


&• 


>»     . 


2  ? 


^     3  J     = 

c«  CO  SS  H 


•C    s  t3    3 


511  S-^  =3 


'O    -5  -2    3 


•o 

4) 


=  2  « 


,5    zj    4*    S  "r" 


fiMeo^»o«ot*oooiO^CMeo'^otor>.xoo--eMcO'^«c«ot>.oooiO-^ 

^,-<^^^i-Si-l^^'-«<MCM«MeMCMCMeM9«CMCM:OCO 


Meteorological  Journal. 


vu 


6e  .  g  •&  o  ■8 


C    £    £    C^    g  W 


.S 
%    . 

it 
C    S 

S  w 

o    ►» 

fe-J 
I  - 


e 

B 


S  o 


a 


•SCO 

^    o     . 

Sac 

a   S  2? 
•  8  ^ 

««  o  o 

•C      ^JZ 

•C-a  - 

^  d  .e 

2  ^  J=; 


1    i 

•s-g - 
§11 


S  »Q  g 

'SKIHSXinS 

JO  fmnoH 


o 
o 
o 


o  o 
o  o 

^  o 


o  o 
o  o 


o  o  o  o  o  o 

^  CO  O  ^  00  o 
O  O  O  «H  o  o 


o 

00 
CO 


ooeoeooeoc^eoeooo^oooc«oco-^«^NC90oe40M^ 


QO 

eo 


CO 
00 


PQ 


B 
O 


M 

a 
o 

H 
H 


•^OAV 


00  00  CO  oo  CO  eo  ^  ^  ^  ^  co  ^  ^  ^  ^  ^  ^  ^  ^  ^  ^  ^  ^  oo  ^  ^  ^  ^t 


•XiQ 


C094G^OOOA-^eOCOOO<0>OkO>CCOiOiOC4COOC4C4fHiOtv.i004«4< 

cococo^coeo^^^^co^^^^^^^^»o^^^co^^^^ 


.r»ko<^ioeQ'<««^kOCOcD«oi>-coaoaoo»a»oa>oocooi>->OiOOOoot^ 
CO  eocoeocoeoeoooooeoeooocoooeoeococoeo-^flOeoeoeoeoeocQco 


.  '  •— 

t:  -^ 

^  i  e      ,*o  eo-4C4-^9494^»oiO'^ou3cot»t^i>t»oDao«o<o«oc*^t^co»o 
iT!      coeoeoeoeoeocoeococoeoeoeocoeocoeoeoeocoooooeoeQeoeoeoeo 


,«3. 


no 


n«o»*^<-<*io>oo»*^eort«e4<«too»Qoeoo>aot»0)r»uaa>»cooioio 
*eoc4e4e<)940494cocoeoeoeoe4cocococoeoeoo9C4coe<iC4eo^coc<« 


*"!W 


•XBJ5 


_»eocoeot^i>^cO'^»oco><5^ooi'^oooo»-<oo!:oor>.c^.M«ot» 

eoeoc^(Nc^c^eocococococoeo^ccco-«t<eococo'NCOcoc^«0"^coc^ 

.»o  i-(OC»;oQOrHi-(e4c^»c»C'*Tj«e^-i'"^^'^»<cs(M«MO'^«o-^i«©<co 
•ooeocoeoeoco-^'^"^"^co^'<f"^'i<'^-^-^^'^'i<'^^co^"^'^"^ 

oeooeooiOkOt*  —  ooo?0'*cocO'>tC5CS'>»'Qcr>.'^^'>««cocOfMO 
oo-^iO<NO»^(NC4eO'^-^esc«ifr40Q-^'^iok0^i-iao<otoc«t^tot» 

0)O)OaOO)OOOOOOOOOOOOOOOOOiO)OaO»OOO)O% 

04C4C40o<Neococoeoeocoeoeocococoooeoeoeoeoe4C>4'NC4C4<MC>4 

too^<•oocQ>ot^O)oaO'4•e41^e^oc^eoo)C4■^0)e>0)C4eoo>oo 
•co  eoc^coeoeoeocoeO'<*«eO'«*«^"«*«'9»"^'>««cO"«#^coeococo'*«^'^'^ 

oooflOOOooo-^e^ooe^ooooc^ioooTfoc^oo-^c^oc^ 
e44<^(o«t<oe^it»o^coooi»oor»eo7^t»04or^^ior^t^^oo 
oo'^03C40^C4coco^>oco<Neo<«r'Vio«stoioe400cot»c>4t»iot> 

a*o>od00ooooooooooooooooo>o>o>a>QOO»o» 
«M«NC^eocococoeocococoeocoeococococoeocoeo'N'MC*<-^'Cic«c»» 

«k  ^  ^  M 

••••X;. ►»;^ >,. ►»«• 

f  x  ^  b 1 1*  ^ «  >.  ^  s?l  I"  ' «  X  ^  sf-'S  'i  :  6^  >;  t-:  b|  I*  : 

2cg8^s52c§»^=SHcg5'2332ag$'23s 
«-'e4ca'^wa«oc«ooo>o^<Meo^tocor^aoo»o»«&«eo^tocoi>oo 


o 
< 

89 


•ui>»q.il 


It 


i4 

H 

Q 


04 


Appendix. 


Is      ^-§1 -i -s 


IJll  MiH 

||HI      Ml|    all' 
iHll     I  M.I   lit 


Meteorological  Journal, 


00 


a 

X 

< 

3 

as 

K 

jj 

O 

s 

H 
» 


a 

IS 


c    3 


4 

c 

i  i 

m  w 

^  O 

4  -3 

I- 


c 
e 


§ 


«Q  8  8Q^  8  8  ^-0« 
£  £     ^  £  £  = 

pqpq        O  A  9Q  CS4 


o"  d 


^  SftftQ 


»  _ 
£  £ 


OCOOOOOO 
>0  O  t>»  »  'O  •?«  "M  O 

.-^ooooooo 

•        ••••■• 


o  o  o 

•  •  •         •  aCOlOO 

•      •      •      •     •     •Oi'^O 


O  O  O  C: 

•      •      •      cC^O      •      •      'COO 


JO  SHnOH 


^e4009«eo«oeo«oc4eoc40oe«oeo«o 


^•^^^eO<4<C4C^O 


s 


a 
o 


fe:  ^*  ^'  ^'  ^'  ^>*  ^  Si^  M  w  '^  pd  fid  a  a  a  ttJ  :d  M  M  « Ed  W  W  w  j^-  63  p4  ^ 
00  '/3  03  «  «5  o)  (T  05  2i ;«  ^:  55  7.  z  ^*  •/:  Jz;  »  CO  oq  ?5*  *^  »  Ssi  Z  »  55  »  S5  S5 


(4 

o 


•»aM 


•XiQ 


e 


a 

o 


^^^•v'*^^^ 


a 
to 


"0 


c*  cc  CO  ""^  -^ 


«5  «  S  5  5  «^SS5_S  «  «^  ^t^^^eocococo  CO  «^  cc  w  ^ -r  ^  ^ 


•x»w 


H 

& 

o 

< 
to 


•aii»qX 


'?5Sg5?55S5g??SS?;?SSSSSS5_:S_^_SggS 


7^ 


SSj^oS<»oe*co«^oflot-<x>«?oop^c*e4000©«eo'7<N(N(?« 


o>oooo>o>oooooo»o>a6po>20 
Scccocowoioocoooooeocowwc^'M  ^»»« 


0000000000 

CO  CO  CC  CQ  CO  CO  CO  CO  00  CO 


i 

< 
Q 


o 

CI 


:•  .. 


0 

II 


^  'If 

•«  2  s  i 


>.  ^  f  8  ^ 
8*2  ^ 


•    «    •    *  ^*»       »   - 

5?"2  t-S  1 1 1  &•*£ 


^o4co^io<Dt>aoo»o«He4co^otoi>ooo> 


0«  04 


«0  t«  00 
94  04  04 


"I 


8 

a 


o 

Ol 

o 


to 


ll 

^^ 

a»  0 

04  GO 

VOL.  VI.  NO.  III. 


Appendix. 


i 

X 

i 

M 

a: 

s 

o 


>!, 


0 


a 

9 


s  *  s 

is  if  § 

O  fc  ^ 

a  -a  S 
£2.5 


a 

s 

s 


a 

s 

1 

o 
S 

e 

o 


u   «   o 


4S 


a  " 

•  s 

bfi  5 


a 
S  «  a 


-•2  2 

C    W    a 

jO    O    C 

►  «'  2 

EC 

o  2  -ff 


•  ^        o  — 


c  • 


o  ^«  o  >.  >.  >»  o 
W   3  Q  «  a>  to  W 

o      £  £  £ 

O       PQCCQQ 


c 


1"^."=^ 


E  S 


J3    >. 


.s  t 


o  c 


•a  -^s 

o   o 


OS         S 


o 
o 
o 


oooooooo 


o  o 
*-•  o 


o  o  o 

04  CO  o 

o  o  o 


o  o  o 

CO  »»  O 

o  o  o 


ea 


*3IKIHBMaB 
AO  SHnOH 


^^<^i0t0e0C«MeQO^«D«0iOO^C9OtC 


in 


00 


•s 


19A\ 


\X  '0>0<OiO>p-^^iQiOiO<0<0»OiOU3iCiO^>Oi>OtOiO<OiOiOCOtOCO«0 


«0  (O 


• 

JE3 

Ad 

o 

ft. 

^H 

• 

e 

a 

HN 

•^ 

lO 

•2  22  —  2!2!2!:i2?S®'^'^'^'^^-^o**^«»ooeooocieoio»o«o 


•ujK 


"K 


i  «4 


s 


«<o  eoeoc4e4)O«0Qoe4«oor^ocoeoioo4r-iC4<Moo>oot<«eococ«o*^A^ 

aaooio<(t<^r^aoo-«t*t>*«HadOfaokoi^^eo^eoot^9«a»>«aoo)(M0Oi^e« 

tOiQtQiOk0^^tOkOiO;00>OiC>OiOtO^OiO<OiO<00>OCO(0«OCOCOiO 

<o«oeoaoaoioo»eoao>or»aa<0(NOcoeoo)Xoe«t^eoor<«t»toooO'^ 
c4i^cot^o>o>oaooocO'^'«ciaot»cQ0300»mt^r»<occcoco'<tf<o)<o«H09 
<^aoc^toeieceo><daoodOi-i^oo)aooc^o>oaoQO>oo«>taoc«r-(C4c«*-« 

oo)0>o)0>o)a%o)0)0)ooooo30)0)0)0ioa>o>0)000)0iooo  ^ 
coe494C4e>«e>i9«e4&«C4COcococoe4C4e^c4C4coc«dC4eQOQC4C4ooeocseo 

CO  «o-^(Maooi^(Neccoaoaor«^to<^C4-^a)-^a>t^o>oeQ»^oeQC4e40k 

OOOOOOOOOOOCOOOOOODOOOOOOOCOOOOO'^OOOO 
0>OO^iCtOO^tCe4e4C40U3000>CtO>OOkOiO-^&<OOG4aO*000 

c«o)Oot»eoeo^coo)0*^e>4C4^0A«oi>o^a>oocoi-HOi9»aoe^eoeoe>« 

oota&oi0)0io>o>o)00ooooo)0)0)ooo)adai00o>o»ooo^ 
coc^q*c^«N<Mg«g<«N  CO  CO  CO  oa^co  mc>ie4c>9cococsc49^eoeooe4eoeoco  co_ 

^  b  ►» !^ 

1  &■§  I -S  ^  1 1 1'H -l-S  1 1 1  i-'st-Slll  S-sf -Sill  5-1 

<^C4co-^»(»«or««oo>o«-ie4eo^to<er«QOO»o<^c«co^iocor»aoo)0*4 


Mcleorological  Journal. 


I  li  1 1 


=  -1^  a  s  s  §       g-s  g=  »' 


■i,  I 


Appendix 


-;1 


is 


fill 


i  11  9111  il'^l  |i|4  |f|  iisi 
I  f!-  nil  1^-1  111'  '°1  SS'I 
I   li      5t|f   I'tis  li-it    |||-   Sj'lf 


.-.|. 


»SSiBiieiS^S»i*S»aSi»"fc'ieS*S»«*'S*S^S 


»*ii 

■o»:aSd»'i«»»»^ 

SSSSSSSSSCSSSSSSSSl 

•.t.n 

-ssssssssssss 

33SSS3i?S?;i;S55SSSSSS 

i 

^1  = 

-SSSS3SSSSSSS 

SSERS3S5SSSSSS5  3  5  53 

1 

•KSSSSSSSSS,?.5 

sssssssssssssssssss 

s 

■■..iy 
"0 

•sss;s5sssa§s 

SSSJSSSSSSSSSSSSSSS 

.u,„ 

Ti|SS"sSiSSSSSS3 

5SSSS2Si3SS3;S3S3S3 

i* 

sSsesssilSil 

ssSlEssSislsKSKisKS 

5 

ssssssssssss 

sssssssiisssasssassa 

It 

HlliSililliiliSiil 

gsissssfsssssr 

saassssggssBssssass: 

id 

i 

ijfifiiii! 

lllfftllllfftllflff 

Meteorological  Journal 


xni 


i 

< 

3 


a: 


o 


e 


« 
c 

3 

« 

B 
O 


s.i 


9    <s 

«    c 

11 

2  « 

«    B 


i;- 


c  2 

.A 

"-8 


c 


2  >• 


2  i 


e 
O 


1 1 


IJ  *  o 
S    O    g 


.S  £•  c 


B 

J  *s 
•  o  -S. 

9    «    61) 

3  "a  —  » 

.  s  s  =  s 

•    2    S    3    3 

'la  d*£  I 

■B     O     o     O     «S 

o  •fi  .a  -B  B 


>-=  « 


^  £.3 


>»  >._i«  >.  o  o 


9 
C 


ort 


S     V     3     V 

a.       OJ       A       O 

w     c:     ••     c 


V    S 
„    S-     -     t.    £    ® 


a 
o 


JO 


o 


o 


O  O 
O  CO 
C^  © 


o 


ooooo       o       oro       oo       o 


B 

"© 

«3 
C4 


«oe4eooeoeocootoc4C40<ocd«<««04©-44i-iiHeQeoooeoe^cQi-Hr-i;o© 

■ 

B 
C 

s 

•I'M 

^4,HC<i<r)eQi(tooo)&iao*HfM<94CO'M<Mceeoaoc^eQcc©ao«4*o»o©coeoo 

• 

H 

\U(I 

• 

d 

1-^ 

• 

B 

o 

• 

fi 
o 

o©©oo©»«eei-i^aoooaodooo^r^r»r»t»aQaor^Ok©o)0>o>cot»<x> 

oAaoaoaoao9»e4a»0)«Do»aoeot»aoaa»oiOK»ioco«tf3t>'O»aot«t^oo^« 

"0 

„0)  d)^-^t»tooo>o<ooc-H^^aooo©>o©oot<*o»a©eo«eooA-^»oeQ 

•oiW 

,eo  «-^-*©aO'^aooo©'^«0'**<  —  -^^h-co©o>e«c^co«o«oeoeo^«oi'.<o 

•xirfv 

% 

o 
as 

•< 
09 

C0O©C09r»0»t»©^<Me4'^>O>O00©^r«'<««<M-^>Q?4C4>(^94C0>O'^i-l 

©©O30aot^o>aoo>aaaoooa»oa3)coa)toco^(o«o(or^ro>ctoeotoco«o 

©©©0%Aoso>o>O)o>oio>o>o>oo)o>a)a>o>o>o>oo>0>^O)AO)o>o> 
cocoeo©«c^'?*'Nr<CM'N>i©<6»5^*MC^e^'M5^c^c^c^s^<o^<Nc^a^n*i^w 

uuoqx 

-«o  «'M-^?or»©©9400'M5^eO"«r-r«'ri'--ri'-'N50^-»©«o©«soi'*eo»H 

1* 

1* 

cooo©e4«o©©9©oo©©09«o©©e40oooo©<o©o©c49«-« 
i-ico'^ior*QO«o©»o«otoooou3©e<i-p©©c^oi'-t^tot*©o©iH«o©« 
««i^-^aao>ao©o>ooo)aa©o©t»ocot-iot>'t<»i>ao<io<ot^-^coi»t>> 

O©OO>O>C}©Oi©OOiO>O©©O>©OiO)O>O)9>0)O>O>OO>O0SAO> 
e0eQe0C4C494eO(NeQC094e^C0CCcOdC0C«(N»ig'194C4C«lC49<O«^(N94e4 

* 
1 

• 

A 

.■••••••■••••••••••••■••••                           •• 

lll§l|ll|l|l|ll|l|1|ll|l|i|l||l 

«-4>ieO'««U3(Ot»QOO>©-HC^CO-<4«iOCOt«aOO©^G4eQ<«}*iO«Dl-«OO0>©^ 

1 

XIV 


Appendix. 


eo 

00 


SQ 

H 

GQ 


en 

< 
U 

at 

M 
T, 
H 

O 

Q 
< 

as 

M 

S 

H 


o  i  s  s  ^ 

.=  £  e  2 


►.  ►.  >»  >» 

•^  -o  Id 


Go  UC9CQ 


2    s 


o  c: 
CO  :o 

o  o 


CO    •  05 

O         00 


O  O  O 

«o  -«*•  o 
o  CO  ea 


o 

CO 

o 


o  o 
CO  -* 
o  o 


'MKIHS^.IS 
AO  sua OH 

•0-^09«940940««^eOeoeO<-4iOOC40*OOOCQCD<DCO«D«CCOC090        £ 

X 

* 

• 

5 

Direction. 

o 
s 

H 

X 
H 


o 
< 


Q 


laAV 


cco<o>i7>aoao<^o>oooo>o»'^or-«coo«0'^ot^o>09«-^cooccat^<<i 

O  aO  O  I.*?  >0  >0  O  '^  to  CO  4Q  lO  lO  CO  •O  O  CD  >C  >0  CO  U3  to  ca  CD  O  CO  to  lO  aO  '3 


•iCi(j 


oCOoor^oc>co^^94'74e4^H*4CDe^coQOccaotoeoo>-(C4«ot»cD'^aoo;£ 

tOtOU3(OCOtOCOCOCOCO(OCO>OCO>0*OCO>OtOCOU3CO(OCDCOCDr^»C«OiC 


c 
o 


•  aoi>cob»'<4(^>ototoco»ow»'^eoe4e<9»ocoe4kO-^eoe<eo^»or«(oe4'^ 


e 

«3 


otOkOco^e4r-iGQcoeoeo<Me9(N*HOO&-^*^o«<ieooo-'oo^coeoo» 


■u!W 


,ot»r>»aoi>ocD'Ccoc^oo-<i^«OdO<QOO-^'^o«H9«aDoaeoao-^0*-««s 
'•o^-^'^'^'^^^^-^<^^<4«-^'<<^»0'v^>0'«fcoeocO'^'^*e^e<Qfc 


•«»w 


Isi. 

^  ^  ^  o 


uuaqx 


I 


o 

&4 


coa}a>oi-«xit-^09>ocDoO'(^e^i>94^«ocDeoco«ro^>o-^b«e«s9» 
_ior>-toaiOic^o>  —  —  ooi— <tc-^eot>-nt^'«#coaoo»»-»co»o»o— i^i^-se 

*C0t0O>0>Ci0OC0tDCDC0C0i0C0iCt0CD*0>CC0«0i0C0<0C0:0r^iiO*CO 

fl>«.f5'tt»^»-'»^e^C'»cot*cci'*c«;-coc»»i3r*--'^'^0'Q«-«eoOr>-^^co'Mao 

looiyiooowicto^'cto-^ectof^ic— o>ooao^5MC^©^cot>..^;o.-*^^ 
tQaooo0>o»^t-*'^>otoi>«i»eocecooi»aor»co^co<Moo3toc&<-4ae 

O}AOOO9>O>C)C3OO)O)O:O)O>AO^OiOi0aOOOOOC}OaC&OOd 

c^c<icoeoc^5^?^**c^c^©*'?<c^'N«^c^o^«^c^*»eocoeoeoeo*«c^9«roc«i 

^COt^'f5  0500'Nt'-OCJ0040'^OOeOQO^^r>.CO««OC-X-<C*»0  —  5D^»? 
^<0>C>»OtO*OOO^t0^tOCCOO>OOtO>OtOCOiO>OOCOtO;OI>->0«00 

owooooo'-oooocoooooooo^eoc^i-**  oooooe^oooo 
5«i>.o>i>»<oo5>*"^o»"W'*oo'^"^'Mo«0"^r>-Qoooo»et^'r^-»'joo 
^aooiHOor«aorf<eoi«aoao<^^t«toaoo>aoeo«o«4*eoi-Hoaoo-^o 

OO3OOOOOO>C»03930»OC»C^O)O>CtO?iOOOOOOAOOS 
C^CSeOCOCOCO'N»«<M?«?»G^'r»5^'M'Mr4'?«r<'MCO«OSCCOCOCO'MCCCC'M 

•   ••••••   •••••••   .«•••••••»•»•••• 

"  •"  ""  sT" 

i'  Ai  J  i-  i-'M  >:l  frilll  ^l  f  ill"  I  i:|  .-li 
111  i|Hl|1||.-?=|lll||2|1|l||  Bill 


■-^ 


Meteorological  Journal 


XV 


s 
« 

c 
o 


o 

U3 


JS  3 

&  s  s 

»   o    «  u 

•>■«  s,  i 

."3  «  *5  ijr 

S  S5  g 

^    !l    3 

©So  -J" 

•  «o  »  S 


s 

CfQ       .     ^ 

^  J2  a 

5   o   CB 
5  °  "•§) 


a 


s 

s 
o 


a 

"3 

a 
s 


n 


g   o   4> 


•a 
o 


^ 


#«  •*■  ^      A 


.2  e  &  £  3  S  3 


B-St'^ 


,5  *  • 


V 


8 


:a 


<^ 


O      pQpqo3:s4 


?   o   ?   2   f  J   I 


OD 
0/ 


!^  »  S 

OS    ■"    35 


ooooo*  oooooo 


ooooo  oooooo 

C00'<(f<0<£    |<.CO<00^0 

o  ooooo»«oudaoo 


o 
o 


*aMiH8iin8 
AO  sunoH 


8Q«HO^Ooooc4i-i9«0'^-^^eoooo4eQO<ioooocoeoeococ4(M-^ 


o 
I"- 

CO 


?5 


CO 
00 

o 


I 


ei 

H 

H 

s 
o 

s 

u 

a 

h 


'jCjrt  1     o0>;0'<*«0J»0«0^-<^^C0'^-HO'*Q0O«0-^t>-»Ht^i0OO— «0'^-<*'^0 
^  1 1        to  CO  CO  iQ  tO  »0  tO  tO  O  (O  >0  U)  tO  tfd  tO  'Q  lO  to  O  "44  O  '^  "^  ^  O  to  lO  lO  >Q  >0  'O 


>2 

• 

.3 

«»o  t*t*»«oooflo-^o>OiO<c^oojf-«eaoo>oosQO«o«ot>»-^e«  —  •H-^eo'^eo 

• 

»o 


'^COCO^-^-HO)t>.r»OO3OC0^'«*(OI«O)b>«-^^C4O>OC&0)O>^eO94 


,c«'^eoiocoeoo>cocoor>.oot^^osw*^TO"»oocO'*eoo>— 4rN.t>.«o«o^r» 
•oio*0'^'^«4teo»3eQio-*-eoeococ4^-^t9icocoeo<'^M9«eoe4&i<Nco-^GO 


•"!W 


e-^i>»coaDaoio^iO>oe4C)09>co— «>ooooooao>o>o^4eoo>a>ao<x>co^ 

tOiOiO^^'^^?QCOtO'^'^eOeQ93^^iO'^'^SO'«t<COeOeQ(N9194C4Tl«eQ 


•««w 


eOO<oeoao^tooooe<»0  9ieooao'N<o^io-^vOcO'^9>oouoi-«e4coog% 

C0C0C0«0t0t0>Q»0>0C0t0>0i0'^>0iO'Ot0«0^>O'^'^C0^'<f^OOt0-^ 


PS 
M 

H 
H 

§ 

•< 
n 


^«o©<ii-ii>«^©«aO'^o»oo-t«oaao  —  b--^-^'^o>-^«oooci'^coowxc» 
o«oOt—  ccco-^ff>ca»oao"^«o>0'^«*eococD»ceoo«oo»eocoeo'^'>*co 
i»t«<oaa0>cococo-^^<Tt4io>oc»aDXO)O)f-Hao^oaoo>oo>eocooi^«ep 

AA0dOCd0)'3>0)0>0>0)0)^Oe>e)0)0)OO0fe0kQ0a)0)0>OOO9»3> 


•  irifatiT  I      -»o  iOC<IQOCO^e^aO«-«OiC«0>b-»0  0>»OeO"^t(N«Oe»COC<IOO^WC^»OOOOaO 


IS 


O0oooao-^ooaooooooaooaoooooooooc>ie4000 
oioo)>coe>4r^toaor>4tcooooc^oaooo0>^*c^o-<t<t«t<-oook 

0000C0OOt*C0t*^»0>O«0Oa00S0SOe>5^CS"*O00  —  C004CCCO  —  oc?o 

ad0)osooo)0>e)ooao>9>03adooaoo)oa)o>«booo>o>0k00ooo> 
C4?4eNoQeocicic<9e>4c<iM04»<e4e4C4GOC4eoo4C4C4e^'N040«cocoeoc^G4 


as 

04 


'    '    *    '  ^  - 

:s.  oo  '/>  ?^  H 


»-»©ioo^»ovor^ooooi^c^co'*io<oi>-«a>0'-'wco'^»o«r>«» 


«» 2  :i 

M  «*  CO 


XVI 


Ajyprndix. 


a 


s  .1 

•111 

«  >  • 


•    03    * 


J  St 
§1 


«  « 

2-3 
li 


e 


u  5 


0)     0) 

o  o 


01    >% 


«D     •    •     CI 


>  £  S 


^  oTQQ 


>^  fef!  >^  d  ^T,  x  sT.  ^  -J  jT.^  »v  d  o  6 


CQ  09  39 


HIS 

OCGQO0 


$  a  s 


3  • 

"J 

2  j2 
"S  "3 
,    ^   •»   , 

o  ^  **•  o 

t  t 

03» 


—  •>  o 


a 


y       <—       TB  3 


2-3  g 


»»*  »    9>     • 

^  ^  »  t; 

5  2  2  » 


^ 


o  s  i  »      « 
•  ^•'    •    •  ."   •  & 

£  £  £  £     I 


t3      ' 


oooooooo*    ^-s 


—  o 

—  o 


•  o  o  c?  o  o  1  ;^ 
s  ao  se  ?«  s   I  -^ 

•  -*  -ra  o  s  o   I  * ' 


'■KIHSimg 

JO  fninoH 


I 
e4^oueoeoooo940C4oooe>)OOOOooe«^^oo<»«oo94    1« 

9« 


00 

00 


o 

J25 


e 
.2 


^'  fc*  ^  M  pq  K  w  aq  2fl  w  p4  w  w  W  K  td  a  uJ  a  ^'  ^'  ^'  ^'  ^'  cd  a  ^'  ^'  ^  ^ 

00  55  5Z5  »  »' S5  :b  Z  55  55  55  ?^' 5zi  !5  S5  ^  55  55  «5  55  ad  OQ  05  w 


•'aA\ 

CO  wseo<^eoho(o»oao«oo>^^«oooiO'N-4>etc«iOoa^aoi^9«i>-'M3»go 

*^a 

• 

u 

c 

• 

c 
o 

•■*  '^  CO  eo  -^  "^i* 

e4eoco'M^coeoco^'M^--eoeo— «-*«s«ifc©r*tc«ot^'0 

o 

OB 
S 
K 

»C5 

.•M  oa  r*  CD  o  -^ 
^  CO  so  CC  •«*  ■"«« 

o-^e^^co-^  —  c^ps  —  ooi-^  —  o«««3eo«^<cco35*Qso 

no 

.  X  00  ""J*  »ft  CO  -• 

•eo  ©4  w  <M  eo  -^ 

ooao-^eocot<*04^'^a)aoo>^-^04eoc>««o>oooaD90 
^^eo^^eocO"^^coeoeoeo^eo^"^^flO'*^'*^» 

I 

•«!W 

„o  e»  »o  r-  r»  CO 
•^  c^  04  04  eo  'I** 

—  'N«oco»oooo>'<*«eo«o*^0-^co**'<«'»0"*i>-b»oi  —  op 

•xi 

m 

«o  •-:  o»  e»  CO  r* 
•^  —  -^  n  ifi  -^ 

co>ftaocO0>^u3COh.>oco<^toco*o«^O)at>t»fiOt^eo-«ao 

©r-o«oco»C'***30oooeO'^QO"^oO'^-»«ioaoaO"^coaO'>*«oo4 
•^?oocct>-o  —  u^os"^^o-^coco^Qoooo^'5©<©^oo»*'co•r 
o»ocoeoe>^-r^"000^-^Ol>•o>e^^^c«o©^o^o«©^^os<^^ 


o  » 

-.  ao 


01S4  Me4C49<e4Coeoeocoeo(MC4eoeQooeQeocoe)»ie4o«e4<M 


a  o 

C4  CO 


aoot^eoeocoioeoe<iO'^'4*co>-«aoi^-«o< 

CO  CO  CO  ^  ^  ^  ^  ^  ^  ^  H*  ^  ^  '^  ^  ^  ^  ^  ^  ^  'O  ^  ^  ''V  •o 


^  CD 


O«4CX>OOOOOOC0OO'^OOOOC0OOOOOOC0OOOOO 
»C   T:   ri»0C0i0»CO«CG0O»Cl'"00'M'**'"^^^O^f3OO'^3Jt^O«erf2OO 

o  oeo  »5eO'<fi^*-<«-«o  ■NOt'»o>eooceo<-<oi>-<er>.i-oscQ'*ao»o-^ 
oc  9»o>7)0»oooooooo»9)00o  rr-oooae>0)0)0»a»»o»(;'0 

e404e^0^'MC^e4COCOCOCCeqCse<4COe0C0C0CO9OG4G49434?4C««CMC4O*eO 


•      •      •    •nT'     ••••••    ^^ 

•H  I'-S  1 1 1  IS'-S  1*^ 

S53  c  g-^  B-^  as 

«j2c«SBH^HfeGO0QaH^ 

^9ico-^iQ(ot»ao0>o«-rfe4eo-^tocot«aoo»o^e«eO'v»OQor^aOAO 

M^^^^^^^^,^e<ie4e^04e4e4e«e«e4e4eo 


Meteorological  Journal 


XVI 


<< 
as 

H 

M 

H 

o 

o 

« 
M 

R 


&E,Q 


TJ   N   o   e» 


^  «  o  •  ^ 


—^       •»       w«       ^ 


N    N    «9    O    d    O 


c 


5   fe:   » 


o 
o 
o 


o 
o 


ooo 

lO  CO  o 
o  eo  o 


o 
o 


o  ooo  o 
MS  o  o  -^  o 

o  O  O  O  o 

■       •       •       >       • 

• 

'SKIRSHnS 

so ranoH  < 


f^iHC4OOe0OOOC4C4«-lOOOe«O«HO«HO0*OOOO>HO^ 


C«l 


CO 
00 


.  p 


Q 


s 
o 

3 


•?9M 


•iCia 


-«-4(NO>aoo}tf»aoooaDOooo>eo^t«oe4t<»»Qcoo^QO^oot««4^t«^ 


oo^ook«Hoo»o>o>F^a)o-«^too>(N-^ao<ot^e4toou3oi<^aoG4<oao« 


I. a 

I  o 
I  1-^ 


a 


,ot»<o<o<oiOkO>oiO'^oooo>0<N^kQto^eo>oeoeoeoiOioo4t^o»i-^G4 


eoo^-^-^coeoeoco-H 


h-  «0  00  00 

CO  CO  00  00 


eo^-^eo^ooi-iv-i 


rHcoooa>tet»oo 

^^^ooooco^^ 


no 


ooooo^e40)eori<a»^^cocoi-iio^C4coaoeot>ooao^ooo»ooe4oo 

•  <^<^(«^^-^coeo^^o<csG4Coeo^-^-^^ooco^eoeooo-^^ooe4eo-^oQ 


•niH 


^  lO  ^  ^  ^  00  ^  '^  ^  CO 


<ooooooeor«o<<^o*-i 
c^c^eoco^^^^^^ 


>oo>ooeoio*Ht^^'^o 
^eo^^^^cowco^^ 


^oocoooao^eot»>oio 
ooeo^'^'«a<io»0'*'^'<*« 


iHeoao<^i-iOt^iHiot*>o 
•O'^'^^»o»ocoeo^^^ 


B 

91 
n 


-1  '  © 


e4t«*i-40oo9>e0k0ooo 

fi4e0Q0t*04<0O-^t<.O 

e^flpeococsioococoeo^ 


^>oeO'-i'^co«^co»oo 

COtOcO^O-^O'liO'^t^ 


Ao»ao9)^coc«<o>o-4ao 
otO'<^eo<oo>4coo>^^ao 
0)0)0»e40oaaoo<0'«co 


oooooooooo 
oooQoococoeoooeooooo 


O^OOOtOiOOOA 

eoeocoooo4e4eoeoc404 


0>OkO>OOOkO>00>0)0> 

ci(N9iroeoe4e4eoc4e«ie4 


•mjwqxi 


,fHC4»^aoo>ot>t»t»<o 


e4'^e««^i>oe4<0'^oo 

C<9CO-^-^<^tOiO'^'^^ 


0*Ht»CQebO)U30>^CO-^ 
iO'<9<<«-^'^'^OOC4^'^^ 


OO00a0OOOG4CD(0 
00004010001000464 

e>9'^<^^C4^00eO'^-^ 


OOOC^OOOO(004 
tot<«Ot«>OS  OOOOv* 
^^KO(NOOO«HO>QO 


O  04  <^  00  00  O  O 

<.«^,.^.v>o*^<-4e4^4e4co 
oooe40oaooco^co 


o  p  o  o 

O  0«  04 


oooooooooo 
00  cooooooooocooOooeo 


oooooooooo 
eoeoeoeoo4e4eooQe^G4 


O  O  Ok  o  o  o  o  o  o  o  o 
C4e«c4ooeoe4o«eec4c«04 


I 


04 


i^e«eo^io<ot»aooowo4co^ioeot»aooo^fl4co^iotor*oooo«-i 

*H^^*-««-HiHi-4«Hi^<~ic4O40404e«O4e4e4e404eoeo 


vol.  VI.  NO.  ni. 


*ur^ 


iL 


SCTI 


Mr 


— M 


••        I 


V    £ 


^neJk 


n 


•M-^ 


Ho.  XLin.-Vok  VL) 

THE  JOUENAL 


ROYAL    DUBLIN    SOCIETY. 


CONTENTS : 


1.  Db.  M'NiB  oaCaUmitei,  tnd  their  Belationa  to  EqiUMtmni  or  "  HoiMtalli,"  471 

2.  H.  OsriiB  on  Clocta  for  EqiutoilBl  Telescopes 47* 

3.  Dr.  Pcrber  oh  the  Production  of  Musical  Sounds  by  the  Human  Voice,    .   ,  488 

4.  Mb.  Mac  Dosnbll  on  the  Tlieory  of  Heat,  and  its  ApplioEtions  to  Arts  and 

Munufactuiea, 494 

5.  Mb.  Mac  Donnill  on  the  Use  of  Peal  in  Siemeas'  KegencratiTe  Gsa  Furnace,  503 

6.  Mb.  IIlll  on  Glaciers,  Ancieot  and  Modem 606 

7.  Dh.  Uacaltutbr  on  Budimontal  and  Proriiional  Organs 600 

S.  Dk.  M'Nab  on  SclereuchyiDa  of  MettoniuB  in  Plants, S16 

9.  Return  of  Donations  to  the  Kofal  Dublin  Society filS 

10.  Intelligence, 52fi 

AvrexiiiK^-Ueteoroli^calJounMl  Tram lilJanuary,  1874,  to  31st  Jolj,  1874,       i 


DUBLIN: 
HODOES,  FOSTER,  AND  CO.,  104.  GRAFTON-STREET, 


SIHPKtK,  HlSStUU,  un>  CO.      BDISBttSaH  :   JOBX  KESIIES  A 


(      AUG  2  1917    ^ 


lElopal  JSubltn  ^octetp. 


FOUNDED   1731.     INCORPORATED    1749. 


Tv  Sodaty  coniUU  of  Members,  who.  od  beinp  proposed  and  seconded,  are  fleeted 
at  the  next  Meeting  by  Ballot.  preTioosly  to  which  the  Fees,  as  follows,  aust  be 
lodged  with  the  Treasurer:— 

Life  Membership,   £21    0    O 

Annual  Membership  (with  £3  3s.  Entrance  Fee),     2    2    0 

Annual  Subscriptions  due  on  1st  January.  Persons  in  arrear  on  the  1st  AprJ 
etase  to  be  Members. 

Annual  Members  may  at  any  time  become  Life  Members  npoft  payment  of 
£15  15f.,  XIO  lOf.,  or  £5  5f.,  according  to  standing. 

I.—- MSSTIMOS  or  TIB  SOGIBTT  AMP  TBS  CoURCII.. 

f.  BtoUd  amd  Ordmarjf  MetUn^, 

The  Society  meets  at  3  o*Clock  p.  x.,  pursuant  to  the  Charter,  on  the  secood 
Thursday  in  November,  and  the  First  Thursday  in  March  and  June. 

The  Council  meets  during  the  Session  at  Three  o'Clock  on  every  Thursday  not 
occupied  by  the  Meetings  of  the  Society. 

2.  Bvenmg  Sdentffie  ifeHmpt, 

Meetings  of  the  Society,  for  the  reading  and  discussion  of  Papers  on  Scientific 
subjects,  are  held  on  the  third  Monday  in  each  Month  during  the  Session. 

Persons  desirous  to  read  Communications  must  submit  their  Papers  to  the  Cob- 
mittee  a  week,  at  least,  previously,  for  examination  and  approval. 

The  Copyright  of  all  Papers  read  becomes  the  property  of  the  Society ;  and  such 
as  are  considered  suitable  for  the  purpose  will  be  published  in  the  Journal  of  the 
Society. 

Except  under  special  circumstances,  no  person  can  be  permitted  to  occupy  ti»c 
Meeting  in  reading  a  Paper  for  a  longer  period  than  half-an-honr ;  and  the  Societj 
will  not  be  held  responsible  for  any  opinions  advocated  in  the  communications  read. 

Each  Subscriber  of  5t.  to  the  Refreshment  Fund  is  entitled  to  Tickets,  to  admit 
Visitors,  at  6d,  each ;  or  to  twelve  for  5«.,  available  for  any  of  the  ordinary  Meet> 
ings  throughout  the  Session. 

Tbv  Stanodio  Couottexs. 

Six  Standing  Committees  are  annually  elected,  as  follows: — 1.  Agriculture; 
%  Botany;  3.  Fine  Arts;  4.  Library;  6.  Natural  History;  6.  Practiw  Science. 

{For  eomimmathm,  '^tpagf  3  tf  Cmwr. 


THE  JOURNAL 

OF  THE 


ROYAL    DUBLIN    SOCIETY. 


XXXm. — On  Calamites,  and  their  Relation  to  Equisetumny  or 
•*  Horsetaih^*  of  the  present  dat/^  being  the  Substance  of  a  Dis- 
course  delivered  on  Monday  Evening^  February  17i/«,  1873. 
By  William  R.  M'Nab,  M.  D.,  Professor  of  Botany,  Royal 
College  of  Soienoe,  Ireland. 

The  Equisetums  are  a  groap  of  flowerleas  plants,  familiarly  known  by 
the  name  of  horse- tails,  water-pipes,  or  paddock-pipes.  They  have  a 
creeping  nnderground  stem,  bearing  erect  aerial  stalks,  which  arejointed 
either  with  or  without  branches,  and  having  numerous  toothed  sheaths 
which  are  the  true  leaves.  The  fruit  is  cone-like,  placed  at  the  end  of 
the  ordinary  stem,  or  occasionally  produced  by  a  special  stem,  which 
differs  in  appearance  and  colour  &om  the  other.  Equisetums  live 
chiefly  in  moist  places,  woods,  or  sides  of  roads,  or  on  sandy  sea- 
shores. 

The  nearest  allies  of  the  horse-tails  are  the  ferns.  Both  belong  to 
the  great  group  of  the  vascular  cryptogams,  which  include,  besides 
the  ferns  and  horse-tails,  the  ophioglossums,  rhizocarps,  and  lycopods. 

The  author  next  proceeded  briefly  to  describe  the  general  characters 
of  the  Ave  classes  of  vascular  crjrptogams,  and  then  described  in  detail 
the  structure  and  life  history  of  equisetum. 

ST&ITCTTmE  OF  EQTJISSTUir. 

The  Equisetums  produce  perennial  underground  creeping  stems, 
from  one  or  two  lines  to  half  an  inch  in  diameter,  which  run  in  wet 
places  at  a  depth  of  from  two  to  four  feet  from  the  surface,  and  may, 
under  favourable  circumstances,  spread  over  a  space  varying  from  ten 
to  fifty  feet  across.  The  underground  stem  sends  up  every  year  a  series 
of  erect  branches.  These  aerial  branches  are  generally  annual,  rarely 
lasting  longer,  and  of  small  size ;  the  largest  British  species,  £.  man- 
mum,  producing  a  stem  four  to  five  feet  in  height,  and  about  half  an 
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inch  thick.  Some  of  the  species  produce  whorls  of  small  branches, 
each  branch  arising  from  a  single  cell,  which  forms  in  the  interior  of  the 
tissue  at  the  base  of  the  sheath.  This  mode  of  production  of  branches 
is  peculiar  to  the  equisetums,  and  is  known  as  the  endogenous  mode  of 
branching.  On  making  a  longitudinal  section  of  a  young  stem,  the 
minute  endogenous  branches  are  well  seen.  When  fully  formed,  the 
buds  break  through  the  tissues  of  the  base  of  the  sheaths.  The  buds 
often  remain  dormant,  but  as  many  should  be  formed  as  there  are  teeth 
to  the  sheaths.  Similar  buds  are  formed  on  the  underground  stem,  but 
many  of  them  remain  dormant,  the  others  produce  the  erect  aerial 
stems.  The  roots  are  produced  in  verticils,  one  forming  under  each 
bud  ;  but  they  are  rarely  all  developed.  In  structure  the  roots  of  the 
equisetums  resemble  those  of  ferns,  and  they  branch  in  the  same  mono- 
podial  (racemose)  manner. 

The  young  plants  arise  from  a  prothallus.  Two  kinds  of  prothallus 
are  produced  ;  a  small  one  bearing  the  antheridia,  and  a  large  one 
bearing  the  archegonia.  From  the  fertilized  central  cell  of  the  arche- 
gonium  the  embryo  plant  is  developed.  The  first  leaf-bearing  branch 
consists  of  from  ten  to  fifteen  internodes,  the  sheath  leaves  having  only 
three  teeth.  A  second  and  stronger  branch  is  next  formed  at  the  base 
of  the  first,  the  sheath  having  now  four  teeth.  Others  follow,  each 
succeeding  one  being  larger  and  stronger  than  the  preceding,  and 
having  more  teeth  on  the  sheath-leaves.  This  goes  on  until  the  parts 
assume  their  maximum  size.  One  peculiarity  to  observe  is,  that  the 
embryonic  parts  never  enlarge. 

The  stem  consists  of  a  series  of  hollow  internodes  with  transverse 
diaphragms,  the  base  of  each  intemode  being  surrounded  by  the  sheath- 
leaves  of  the  one  beneath.  The  surface  of  each  internode  presents  a 
series  of  ridges  and  furrows,  which  alternate  in  succeeding  internodes. 
The  fibro -vascular  bundles  in  the  stem  are  in  the  same  radii  as  the 
rids^es.  The  bundles  form  a  hollow  cylindrical  net,  each  bundle  con- 
taining an  air  space.  Air  spaces  or  lacune  also  exist  in  the  central 
portion  of  the  stem,  and  they  alternate  with  the  bundles  ;  hence  they 
lie  in  the  same  radii  as  the  furrows  on  the  stem.  The  points  of  the 
sheath-leaves  also  correspond  with  the  ridges,  while  the  endogenous  buds 
are  produced  at  the  base  of  the  sheath  leaves  between  the  fibro- vascular 
bundles. 

The  cone-like  fruit  of  equisetum  consists  of  a  series  of  modified 
leaves.  First  there  id  a  modified  sheath  called  the  ring,  and  next  a 
series  of  whorls  of  modified  leaves,  forming  hexagonal  shields  with  a 
narrow  stalk.  Each  shield  bears  on  the  inner  side  from  five  to  ten 
spore -cases,  which  contain  the  spores,  furnished  with  the  peculiar  eluters. 

When  a  section  of  the  stem  is  viewed  with  alow  magnifying  power, 
the  central  air  space  surrounded  by  the  separate  fibro- vascular  bundles^ 
and  the  remains  of  the  pith  will  be  seen.  The  air-space  or  lacuna  of 
each  bundle  will  also  be  distinctly  visible.  The  sheath  of  the  fibro- 
vascular  bundles  will  also  be  noticed,  either  surrounding  each  bundle 
separately,  or  more  commonly  forming  a  sheath  surrounding  all  the 
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bundles  and  separating  them  from  the  cortical  tissues.  The  cortical 
tissues  are  chiefly  parenchymatous,  with  large  lacunar.  13 undies  of  thick- 
walled  elongated  prosench3rmatous  cells  also  occur  either  as  a  continuous 
layer,  or  only  at  the  ridges,  forming  the  sclerenchyma  of  Mettenius. 
The  epidermis  will  be  seen  externally  with  the  stomata  in  the  furrows, 
the  stomata  communicating  directly  with  the  lacunae,  and  green  chloro- 
phyll bearing  cells  surrounding  them.  The  cells  of  the  epidermis  con- 
tain quantities  of  silica  in  their  walls,  hence  the  use  of  certain  species 
(Dutch  rushes)  for  polishing. 

The  lacunas  exist  both  in  the  aerial  and  underground  stems.  Their 
use  is  evident.  The  plants  grow  in  wet,  frequently  stiff  and  clayey  soil, 
which  contains  very  little  air.  Oxygen  is  essential  for  the  metamor- 
phosis of  the  assimilated  materials  stored  up  in  the  underground  portions 
of  the  plant,  and  it  is  by  means  of  the  lacunae  that  the  oxygen  is  con- 
veyed. Plants  which  live  in  water  or  in  wet  places  generally  have  the 
ligneous  portion  of  the  fibre- vascular  bundles  only  very  slightly  developed, 
while  in  many  wood  is  entirely  absent.  The  necessary  strength  and 
firmness  in  equisetum  stems  is  obtained  by  the  development  of  the  fibre- 
like thickened  cells  under  the  epidermis — the  sclerenchyma  of  Mette- 
nius— which  ceUs  also  probably  convey  water  for  transpiration. 

When  a  transverse  section  of  the  stem  is  examined  with  a  higher 
power,  the  structure  of  the  fibro-vascular  bundle  becomes  distinctly 
visible.  The  woody  portion  or  xylem  of  Naegeli  is  occupied  by  a  large 
lacuna  formed  by  the  absorption  of  thin-walled  parenchymatous  cells. 
The  remaining  tissue  of  the  xylem  consists  of  one  or  more  annular, 
spiral  or  reticulated  vessels,  and  a  number  of  elongated  parenchymatous 
cells  generally  containing  starch.  The  phloem  portion  of  the  bundle 
consiBts  of  three  series  of  colls,  viz.,  bast  parenchyma,  thin- walled  cells 
containing  starch ;  wide  cells  with  granular  contents,  the  cribriform  cells; 
and  lastly,  one  or  two  bast  fibres. 

When  the  structure  of  the  root  is  examined,  it  is  found  to  consist 
of  an  epidermis  externally,  furnished  with  root-hairs.  Below  the  epider- 
mis several  layers  of  brown-coloured  cells  occur,  the  outer  being  empty, 
the  inner  filled  with  starch.  In  the  centre  is  the  fibro-vascular  bundle, 
consisting  of  one  or  more  spiral  vessels,  numerous  soft- walled  cells,  the 
bast  parenchyma,  with  one  or  two  cribriform  cells.  The  central 
bundle  is  separated  from  the  cortical  tissues  by  the  sheath  of  the  fibro- 
vascular  bundle. 

RELATIONS  OF  CALAMITBS  TO  EQUISETUM, 

The  resemblance  between  the  vegetative  parts  of  £quisetums  and 
Calamites  is  no  mere  superficial  one.  In  Calamites  as  in  Equisetums 
there  existed  a  large  underground  stem,  giving  off  aerial  shoots.  Grand 
Eury  has  described  the  underground  stem  as  seen  by  him  at  St.  Etienne. 
The  branching  in  Calamites  seems  to  have  been  the  same  as  in  Equise- 
tum. The  attachment  between  stem  and  branch  is  therefore  slight,  the 
tissues  not  being  continuous,  as  in  monopodial  or  dichotomous  branching. 


474  H.  Grubb  on  Clocks  for  Equatorial  Tekicopes. 

There  seems  no  reason  to  snppose  that  the  aerial  stems  of  Calamite 
were  of  long  duration.  Indeed,  the  presence  of  the  undergroand  stem 
renders  it  improbable. 

In  Calaroites  as  in  Eqnisetums  the  stem  was  fistolar,  and  ronnd 
the  cavity  the  fibro-vascular  bundles  were  arranged,  each  bundle 
poRsessing  an  air-space  or  lacuna  as  in  Equisetum.  The  bundle  is 
apparently  prolonged  externally,  and  forms  a  wedge-shaped  raaas, 
the  masses  often  uniting  and  forming  a  continuous  layer.  The  cells 
have  a  more  or  less  radiating  arrangement,  some  of  tlie  cells  being  large, 
others  small.  Here  in  nearly  all  Calamites  the  structure  ends.  Com- 
paring Galamites  with  Equisetum,  we  find  that  the  cortical  lacunae  are 
wanting,  the  rest  of  the  stem  corresponding  very  closely.  The  cone- 
like fruits  of  Calamites,  if  they  haye  been  correctly  identified,  agree 
well  with  Equisetum,  except  that  instead  of  all  the  leaves  bearing 
sporangia,  only  every  alternate  whorl  is  fertile. 

The  chief  difficulty  in  satisfactorily  comparing  the  stems  of  Equi- 
setums  and  Calamites  lies  in  the  structure  of  the  fibro-vaacular 
bundles.  In  Equisetums  the  lacunsB  of  the  bundle  lies  between  the 
wood  and  bast  portions  of  the  bundle,  and  shows  tolerably  accurately 
the  boundary  between  them.  In  Calamites,  however,  most  of  the 
tissue  of  the  bundle,  or  woody  wedge,  as  Professor  Williamson  calls 
it,  lies  external  to  the  lacuna.  I  believe,  however,  that  we  have 
to  deal  vfith  a  compound  structure.  In  a  South  American  Equisetum 
I  have  observed  a  peculiar  series  of  elongated  hard  cells,  belonging 
to  the  cortical  tissues^  which  pass  in  and  apparently  join  with  the  tissues 
of  the  bundle.  These  cells  are  the  sclerenchyma  of  Mettenius,  and 
are  very  common  in  vascular  cryptogams.  It  seems  probable  that 
Professor  Williamson,  of  Manchester,  has  mistaken  this  group  of  scler- 
enchymatous  cells  for  wood  cells,  and  thus  wrongly  attributes  to  them 
the  exogenous  growth  which  he  describes  in  Calamites  and  other  cone 
plants.  It  is  further  necessary  to  be  careful  in  identifying  the  Calamite 
stem,  used  for  making  sections  for  the  microscope,  as  I  believe  that  the 
so-called  Calamites  nodosus  is  not  Equisetaceom  but  Gnetaeeoua.  The 
conical  ends  of  the  branches  showing  that  the  embryonic  parts  do  not 
enlarge,  is  also  much  against  the  theory  of  exogenous  growth. 


XXXIV. — On  Clocks  for  Equatorial  Telescopes.      By  Howarh 

Grubb,  C.  E. 

[Read  Monday  Evening,  November  17|  1873.] 

Not  having  expected  to  be  called  on  for  this  paper  before  the  January- 
Meeting  of  the  Royal  Dublin  Society,  and  not  having  some  matters  I 
was  preparing  for  illustrating  it  ready,  I  shall  be  obliged  to  divide 
my  paper  into  two  parts,  and  purpose,  with  your  permission,  to  read  the 
second  part  in  tlie  form  of  a  short  appendix,  at  a  future  meeting. 
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The  problem  of  obtaining  a  form  of  clock  for  driving  Equatorial 
Telescopes  in  their  motion,  following  celestial  objects,  of  what  may  be 
called  mechanical  perfection,  is  one  that  has  long  been  the  study  of 
opticians,  and  it  is  only  within  the  last  few  months  that  the  feasibility 
of  bringing  this  piece  of  apparatus  to  the  desired  standard  of  excellence 
has  been  apparent  to  me.  Before  describing  any  of  the  numerous 
attempts  that  have  been  made  to  the  present  time  in  this  direction,  it 
would,  perhaps,  be  well  that  I  should  describe  what  the  special  require- 
ments of  an  Equatorial  clock  are,  and  in  what  particulars  it  differs 
from  ordinary  pieces  of  clockwork.  The  first  essential  of  an  Equatorial 
dock  is  that  its  motion  shall  be  a  uniform  motion.  Now,  it  is  hardly 
necessary  to  say  that  none  of  the  regulators  in  use  for  ordinary  time- 
keeping clocks  possess  this  quality — the  very  principle  of  all  such  re- 
gulators being  that  the  train  of  wheel- work  is  held  in  check  by  the 
regulator,  be  it  pendulum,  or  balance,  or  any  form  of  either,  and 
allowed  to  **  escape"  at  certain  definite  intervals,  according  to  the  swing 
of  pendulum  or  balance. 

In  the  so-called  dead  beat  escapement,  the  train  remains  motionless 
from  the  time  each  tooth  of  "  escape"  wheel  touches  pallet,  until  it  is 
allowed  to  escape.  In  the  recoil  escapement  the  train  performs  a 
slightly  retrograde  movement  Clocks  regulated  by  pendulums  are 
capable  of  being  brought  to  extraordinary  accuracy,  for,  according  to 
certain  mechanical  laws,  their  vibrations  must  be  constant  in  period, 
unless  affected  by  certain  adventitious  sources  of  error,  whose  effect 
upon  the  clock  it  is  the  duty  and  aim  of  the  clockmaker  to  reduce,  and 
if  possible,  altogether  destroy. 

Ko  doubt,  a  form  of  clock  could  be  devised  (though  I  doubt  if  it  has 
ever  been  tried,  so  manifest  would  be  its  weak  points)  in  which  the  inter- 
mittent motion  of  an  ordinary  clock  train  would  be  translated  into  a 
uniform  motion,  but  as  we  proceed  its  impracticability  will  be  apparent. 

The  next  essential  of  an  Equatorial  clock  (and  here  also  it  differs 
widely  from  an  ordinary  time-keeping  arrangement)  is  that  it  shall 
have  sufficient  power,  in  actual  foot  pounds,  to  drive  not  only  its  own 
works,  but  also  the  whole  Equatorial  telescope  to  which  it  is  applied. 
An  ordinary  house  clock  has  a  weight  of  some  14  pounds,  descending 
about  four  feet  in  a  week,  or  =  to  about  one  third  foot  pounds  an  hour. 
Eqatorial  clocks  differ  in  this  respect,  according  to  what  they  have  to 
drive.  In  the  case  of  the  great  Melbourne  telescope  (an  extreme  case 
certainly,  and  one  in  which  the  mass  to  be  moved  exceeded  nine  tons), 
the  driving  power  of  the  clock  was,  I  think,  about  2,500  foot  pounds 
per',  hour,  and  small-sized  Equatorials,  say  five  or  six  in  refractors, 
will  generally  have  about  200  foot  pounds  an  hour. 

No  doubt,  a  much  less  driving  power  would  generally  serve  to 
drive  Equatorials  than  is  applied,  but  it  is  found  very  desirable  to 
apply  a  large  overplus  of  power,  in  order  that  the  clock  may  not  only 
be-  equal  to  driving  the  telescope  in  its  best  condition  as  regards 
balance,  friction,  &c,  but  also  that  slight  variations  of  weights  of 
eye-pieces,  micrometers,  &c.,  producing  want  of  balance  and  any  increase 
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of  friction  due  to  various  causes,  may  not ''  tell ''  on  the  workiog  of 
clocks. 

In  time-keeping  docks,  the  clockmakers  are  so  fully  aware  that  any 
difference  of  force  applied  to  the  pendulum  will  alter  its  arc  and  period 
of  vibration,  that  numerous  improvements  have  been  made  from  time 
to  time  to  render  this  force  as  constant  as  possible. 

The  variations  of  the  work  to  be  done  by  a  time-keeping  clock  are 
of  course  very  much  less  than  those  of  an  Equatorial  clock,  being 
principally  confined  to  variations  of  friction,  and  (in  the  case  of  public 
clocks)  the  effect  of  wind  on  the  hands ;  and  the  introduction  of  what 
is  known  as  the  remontoire  train  renders  the  pressure  on  the  paUets, 
and  consequently  the  beat  of  pendulum,  practically  constant,  it  will 
be  evident  from  the  foregoing  that  any  attempt  to  regulate  a  train  of 
wheelwork  for  driving  an  Equatorial  by  a  pendulum  directly  would 
be  quite  impracticable,  and  I  shall  now  proceed  to  describe  various 
appliances  to  obtain  uniform  motion,  otherwise  than  by  the  direct 
influence  of  a  pendulum.  I  say  '*  direct "  influence,  for,  as  will  be 
afterwards  seen,  the  pendulum  is  indirectly  used  in  some  cases  as 
an  auxiliary  control* 

The  various  forms  of  rotary  governors  that  I  propose  to  consider, 
and  in  which  I  think  may  be  included  all  recognised  regulators,  are, 

Ist.  The  Fly  wheel. 

2nd.  The  Fan. 

3rd.  The  Frictional  governor. 

4th.  Various  combinations  of  1,  2,  and  3. 

5th.  Various  attempts  to  associate  the  action  of  a  pendulum  with 
either  of  Nos.  1,  2,  or  3. 

1st.  The  Flywheel  is  probably  the  least  effective  of  all  forms  of 
regulators  for  obtaining  accurate  rotary  motion  ;  a  very  slight  variation 
in  the  power  applied  to,  or  the  work  to  be  done  by,  a  machine  regulated 
by  a  flywheel,  causes  a  very  large  alteration  in  rate ;  at  same  time, 
however,  the  flywheel  has  by  its  via  inertia^  or  work  stored  up  in  it,  a 
great  facility  for  smoothing  over  Bmall  obstacles,  and  thus  giving  a 
smooth  though  not  very  uniform  motion.  It  is  well,  therefore,  in  what- 
ever other  form  of  governor  is  used,  to  have  some  **  flywheel  power,"  as 
it  were,  or  in  other  words  to  have  some  portion  of  the  train  so  con- 
structed that  it  shall  have  considerable  vis  inertia  ;  but  in  itself  a  fl  v 
can  hardly  be  considered  as  a  regulator  at  alL 

2nd.  The  Fan.  This  form  of  regulator  has  not  that  quality  of  sroootl  - 
ing  over  small  inequalities  that  the  flywheel  possesses,  but  it  has  much 
more  power  of  keeping  clock  to  a  definite  rate,  inasmuch  as  the  resist- 
ance of  the  air  increases  very  largely  with  increase  of  speed.  By  en- 
closing the  fan  also  in  a  box  with  ''Louvres"  capable  of  being  openiHi 
and  shut,  a  convenient  mode  of  rating  is  obtained  as  the  closer  the 
"  Louvres"  are  placed,  the  more  air  will  be  carried  round  with  the  fan, 
and  thus  the  resistance  will  be  decreased.  Neither  the  fly  nor  the  fan, 
however,  are  worth  much  consideration,  when  we  have  so  convenient 
and  effective  a  regulator  in  the — 
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drd.  FrictioQal  Governor.  Every  one  knows  the  ordinary  steam- 
engine  governor,  and  how  the  balls  fly  out  as  the  speed  increases,  and 
fall  together  as  it  diminishes,,  always  assuming  such  a  position  that  a 
line  drawn  through  the  points  of  suspension  and  centre  of  gravity  of 
the  balls  forms  a  resultant  to  the  two  forces  acting  upon  it  at  that 
moment,  viz.,  gravity  and  centrifugal  force. 

In  the  case  of  the  steam-engine  governor,  the  fact  of  the  balls 
receding  from  one  another  as  the  speed  of  centrifugal  force  increases, 
causes  the  throttle  or  supply  valve  to  be  partially  closed,  and  so 
within  moderate  limits  the  speed  of  the  engine  is  kept  suJiciently 
constant. 

Now  in  the  case  of  Equatorial  clocks  we  have  no  throttle  valve  to 
shut  off,  so,  instead  of  cutting  off  the  supply  of  power,  we  endeavour 
to  use  it  up  in  a  way  otherwise  than  that  of  increasing  the  clock's 
speed,  viz.,  by  increased  friction. 

The  accompanying  diagram  will  explain  the  action  of  the  frictional 
governor. 


IV/1 


The  balls  B,  pivoted  at  P,  and  free  to  move  in  a  vertical  plane, 
lie  when  not  rotating  on  the  pieces  B.  As  soon,  however,  as  machine 
is  started,  and  just  before  it  attains  its  correct  speed,  the  centrifugal 
force  becomes  sufficient  to  raise  them  off  E,  and  the  leather-pointed 
screws  S,  rub  as  they  rotate  against  the  careMly  trued  gun-metal 
ring  or  friction  plate  F. 

In  the  normal  condition  of  affairs,  and  the  clock  at  its  correct 
speed,  the  leather-capped  screws  should  just  rub  lightly  or  friction 
plate,  but  never  lose  contact,  while  if  some  slight  acceleration  occur 
instantly  the  pressure  and  consequent  friction  between  screws  and 
friction  plate  increases. 

The  large  amount  of  perfection  obtained  in  these  frictional  governors 
is  probably  due  to  the  promptness  of  the  governing  action.  If  an 
acceleration  occurs,  the  whole  movement  necessary  for  correcting  that 
acceleration  is  merely  the  amount  the  leather  top  can  be  compressed 
by  the  additional  centrifugal  force,  an  infinitesimal  quantity. 
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Before  passing  from  the  frictional  governor,  I  shall  mention  a  few 
matters  of  detail  necessary  for  its  best  performance,  the  neglect  of 
which,  in  some  cases,  brought  this  form  rather  into  disrepute  some 
years  ago. 

Many  of  the  original  governors  of  this  class  were  made  of  such 
proportions  that  when  the  clock  rotated  at  its  normal  rate,  the  balls 
still  lay  on  their  supports,  and  the  friction  screws  did  not  bear  on  the 
friction  plate  at  all,  and  it  was  only  when  the  clock  went  too  fast  th&t 
the  balls  arose,  and  by  the  friction  of  the  screw  against  plate  checked 
the  speed.  This  is  evidently  bad,  and  causes  a  jerking  ondalatory 
motion.  The  friction  screws  should  always  be  well  in  contact,  and 
the  effects  of  a  deviation  from  the  normal  rate  of  clock  should  be  merely 
that  of  a  difference  of  pressure,  and  consequent  friction,  between  screws 
and  friction  plate. 

The  proper  suspension  of  the  governor  balls  is  a  very  important 
point,  and  one  rarely  attended  to. 

It  is  a  common  practice  to  suspend  the  balls  from  centres  yery 
nearly  coinciding  with  axis  of  rotation  of  governor  spindle.  In  the 
diagram,  which  is  drawn  about  to  that  proportion  found  to  be  best  by 
experience,  it  will  be  seen  that  the  position  of  the  centres  of  suspension 
is  very  different  to  this. 

It  has  been  proposed,  and  indeed  carried  out  in  some  instances 
(though  with  no  advantageous  result,  as  far  as  I  am  aware)  to  sus- 
pend the  governor  balls,  not  on  centre  screws,  as  I  have  diown  in 
fig.  1,)  but  on  pieces  of  clock  spring,  the  idea  being  of  course  to  get 
rid  of  the  friction  of  the  centre  screws ;  but  as  the  working  of  these 
levers  that  carry  the  balls  on  their  centre  screws  does  not  exceed  pro- 
bably Tchtsts  part  of  a  revolution  (during  action),  being 'in  fact  the 
amount  that  the  leather  caps  are  compressed  by  the  difference  of  the 
pressures  due  to  the  different  rates,  I  think  this  may  well  be  n^ected, 
and  there  seems  a  very  strong  objection  to  the  use  of  the  spring  sus- 
pension ;  for  while  the  clock  train  urges  the  ball  forward  in  one  direc- 
tion, friction  against  the  plate  is  exerting  a  force  in  the  opposite 
direction,  and  consequently  there  is  a  tendency  to  twist  the  ball  on 
its  support  We  therefore  take  the  precaution  of  making  the  distance 
between  the  bearings  of  this  lever  which  carries  the  balls,  as  great  as 
possible,  to  give  it  great  sti&ess  and  strength  in  this  direction;  but  the 
spring  suspension  could  have  no  strength  at  all  to  resist  this,  and  con- 
sequently the  motion  would  be  unpleasant  and  fitful. 

It  has  been  proposed  to  use  three  balls,  placed  at  120°  apart,  instead 
of  two  at  180° — I  suppose  for  the  following  reason. 

In  a  conical  pendulum,  as  this  is,  the  balls  move,  not  necessarily  in 
a  circle,  but  an  ellipse  approaching  more  or  less  nearly  to  a  circle,  and 
if  the  two  balls  happen  to  synchronise  as  to  the  direction  of  ihe  axis  of 
the  ellipses,  the  rescdt  would  be  not  a  uniform,  but  a  slightly  undnlatory 
motion.  If  three  balls  be  used,  it  is  supposed  by  some  that  the  danger 
of  this  is  removed.  However,  this  objection  applies  particularly  to 
that  form  of  governor  in  which  the  working  angle  is  over  45°.    If  the 
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directions  as  above  are  attended  to,  the  three  balls  are  not  advantageous — 
I  would  indeed  prefer  to  put  the  extra  50^  of  weight  into  the  two 
original  balls. 

Again,  good  results  have  undoubtedly  been  obtained  with  only  one 
ball,  but  I  cannot  see  any  possibility  of  advantage  over  two. 

The  principle  of  Forter^s  steam  engine  governor  has  been  proposed 
for  application  to  equatorial  clocks,  but  I  do  not  think  any  advantage 
would  be  obtained. 

In  Porter^s  governor  the  balls  are  small  and  light;  but,  before  they  can 
rise,  they  must  lift  a  considerable  weight  (the  action  of  gravity  being 
thereby  intensified  as  it  were),  and  consequently  the  governor  has  to 
be  driven  at  a  considerably  greater  rate. 

The  effect  is,  that  the  action  of  the  balls  is  what  is  technically 
called  more  "  lively,"  and  they  act  more  promptly  in  shutting  and 
opening  the  throttle  valve;  but  in  the  case  of. the  Motional  governor  the 
angular  movement  of  the  balls  (due  to  inpreased  rate)  is  infinitesimally 
small,  so  that  any  advantage  from  adopting  Porter's  principle  would 
be  infinitesimally  small  also,  in  fact,  practically  nil. 

My  experience  has  led  me  to  believe  that  a  frictional  governor  pro- 
perly constructed  will  act  as  well  as  any  other  form  of  rotary  regulator 
contrived  until  the  invention  by  Mr.  Gill  of  the  control  system,  which 
I  shall  describe  just  now. 

4th.  Various  combinations  of  above  forms  have  been  tried,  sach  as 
Pan  and  Prictional  governor,  a  governor  acting  on  louvres  of  a  Fan,  &c., 
&c,  with  more  or  less  success. 

5th.  Various  attempts  to  combine  or  couple  an  intermittent  motion 
train  governed  by  a  pendulum  with  a  uniform  motion  train,  and 
govern  the  latter  by  the  former. 

The  most  elementary  idea  of  this  form  I  have  heard  of  was 
attached,  I  believe,  to  a  small  dock  in  an  Equatoiialin  the  Paris  Obser* 
vatory.  In  this  clock,  as  explained  to  me,  there  were  two  separate 
trains  of  wheelwork,  one  for  the  uniform  motion,  and  one  for  the 
intermittent  or  pendulum  train ;  two  spindles,  one  driven  from  the 
uniform,  and  one  from  the  intermittent  train,  and  moving  normally 
at  equal  rates,  are  coupled  together  by  some  form  of  spring  coupling ; 
the  idea  being  that  the  spring  would  allow  just  so  much  ''play"  as 
would  accommodate  for  the  temporary  difference  between  the  uniform 
and  intermittent  trains ;  but  if  one  ran  on  at  all  or  lagged  behind  the 
other  the  spring  would  tend  to  keep  them  together. 

I  have  not  been  able  to  obtain  any  data  as  to  the  working  of  this 
clock,  but  I  should  be  surprised  if  it  performed  as  well  even  as  a 
good  frictional  governor;  for,  judging  from  various  experiments  made  in 
this  direction,  I  believe  the  uniform  motive  train  will  be  much  more 
likely  to  govern  the  intermittent  train  than  to  be  governed  by  it ;  and 
it  is  evident  that,  whenever  any  inaccuracy  occurs,  the  pressure  on 
pallets  varies,  and  consequently  the  swing  and  rate  of  pendulum. 

Sondes  Governor  is  of  this  form,  but  very  carefully  carried  out  as  to 
mechanical  details,  and  good  accounts  have  been  given  of  its  per- 
VOL.  vr. — NO.  IV.  3  k 
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formance;  still,  however,  for  the  reasons  given  above,  it  seems  impos^^ihlc 
that  its  action  can  be  perfect.  Some  two  years  ago.  I  contemplated  a 
clock-  of  this  kind,  and,  indeed,  had  one  partly  made,  but  laid  afdde 
from  press  of  work.  In  this  clock  (being  fully  aliye  to  the  objections 
above  mentioned),  1  had  two  pendulums;  one  was  to  be  a  perfectlj  free 
pendulum  driven  by  an  independent  weight,  and  no  work  to  do  but 
make  electric  contacts ;  the  second  pendulum,  which  was  that  which 
governed  the  clock,  was  driven  by  the  first  by  a  very  powerful  current, 
the  idea  here  being  of  course  to  get  a  pendulum  that  would  not  be  so 
easily  re-actcd  upon  by  the  uniform  train.  I  have  no  doubt  this  would 
have  performed  well,  but  not  so  well  as  what  has  been  devised  since. 

An  ingenious  combination  of  the  pendulum  and  fan  has  been  adopted 
by  the  Messrs.  Cooke  of  York,  in  some  of  their  equatorials.  In  their 
clock  a  pendulum  is  driven  by  a  remontoire  train  from  uniform  motion 
train,  which  uniform  train  also  derives  a  fan  in  a  box  with  ''  Louvres." 
The  arm  of  the  remontoire  is  attached  to  a  lever  acting  on  Louvres  of 
fan  box.  If  tbe  uniform  train  of  clock  keep  exactly  at  normal  speed, 
the  remontoire  arm  vibrates  a  small  constant  quantity,  and  sufficient 
*'  play  *'  is  allowed  in  the  connexions  of  the  arms  to  prevent  this  acting 
on  the  Louvres ;  but  if  the  uniform  train  goes  a  little  fast^  the  remon- 
toire arm  drops  through  a  larger  arc,  and  slightly  opens  the  Loavrfs, 
and  thus  checks  speed,  and  vice  versd. 

This  arrangement  is  very  ingenious,  and  keeps  clock  to  a  very  good 
rate ;  but  it  is  evident  on  consideration,  that  when  an  error  oocnrs, 
although  this  arrangement  tends  to  bring  rate  again  correct,  it  will  not 
correct  the  error  that  has  occurred,  and  thus  the  clock  will  be  brought 
to  its  normal  rate,  with  however  the  telescope  in  a  different  position  to 
that  it  originally  eccupied. 

I  have  now  to  describe  the  only  clock  I  have  met  with  which  seems 
to  me  to  be  capable  of  being  made  mechanically  perfect  in  its  action. 

This  clock  is  the  invention  of  Mr.  David  Gill,  director  of  Loi-d 
Lindsay's  observatory,  whof^  lecture  here  some  months  ago  on  control 
clocks  is  still  remembered  with  much  pleasure  by  many  of  us. 

The  first  of  these  clocks  has  been  applied  to  the  Great  Equatorial  of 
the  Dun  Echt  observatory,  which  we  have  recently  erected  for  Lord 
Lindsay,  and  its  performance  gives  good  promise  of  perfect  success. 

The  foundation  (so  to  speak)  of  the  clock  is  a  good  frictional 
governor,  Mr.  Gill  having  strictly  adhered  to  the  points  mentioned 
above. 

A  system  of  checks,  electrically  worked  and  regulated  by  an  indepen- 
dent pendulum,  are  applied  to  this  goveiiior  every  second,  so  that  no 
error  is  allowed  to  accumulate  for  more  than  one  second;  and  it  is 
easy  to  show  that,  if  the  clock  be  properly  constructed,  the  greatest 
eiTorat  any  time  should  be  but  i^o  ^^^  second,  provided  the  cause  of 
error  be  not  so  great  as  to  be  beyond  the  reach  of  the  control. 

The  mode  of  applying  the  checks  is  as  follows : — 

Two  light  rods  capped  with  leather  at  lower  end,  and  provided  with 
cups  to  hold  shot  for  regulation  of  control  at  upper  end,  hang  over  a 
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disc,  which  revolves  with  governor  spindle.  These  rods  are  capable  of 
being  raised  and  lowered  by  a  pair  of  electro-magnets,  so  that  they 
are  either  one  or  both  rubbing  on  disc  and  producing  friction,  or  raised 
entirely  from  it.  The  clock  is  so  rated  that  in  its  normal  state  its  rate 
will  be  correct  with  one  rod  in  action,  fast  if  both  be  raised,  and  slow 
if  both  in  action.  Now  let  us  see  how  these  electro-magnets  are 
acted  upon  according  to  whether  the  clock  be  fast,  slow,  or  right, 

A  seconds  pendulum,  quite  independent  of  clock,  is  made  to  beat 
seconds  accurately  being  controlled  from  normal  sidereal  clock  of  obser- 
vatory. This  pendulum  makes  an  instantiineous  contact  once  a  second, 
and  sends  a  current  through  a  wire  to  the  clock,  when,  as  shall  be 
presently  explained,  it  is  distributed  according  to  whether  the  clock  is 
fast,  slow,  or  right,  into  either  of  three  electro-magnets  which  work  on 
electric  switch  into  either  of  three  positions,  right,  left,  or  intermediate. 

Let  us  suppose  the  clock  for  a  short  interval  to  go  exactly  right, 
in  which  case  one  of  the  two  friction  pins  above-mentioned  will  be  in 
constant  action.  Now  if  the  clock  go  fast,  the  switch  is  thrown  to  the 
right,  and  a  current  is  sent  through  the  electro-magnet  that  will  allow 
the  second  friction  pin  to  drop  into  action  ;  if  slow,  it  is  thrown  to 
left,  and  a  current  is  sent  through  other  electro  magnet,  and  both 
friction  pins  are  for  the  instant  raised  out  of  action. 

It  now  remains  to  show  how  the  current  is  distributed  according  to 
whether  the  clock  is  fast,  slow,  or  right.  This  is  very  ingenious.  On 
a  second  spindle  of  clock  is  an  insulated  wheel  bound  with  a  bond  of 
silver  round  edge. 

This  silver  is  not  continuous,  but  it  is  divided  into  three  parts,  two 
parts  extending,  each  over  about  1 78°  of  circumference  and  the  third 
part  being  a  mere  pin  extending  but  about  3°  or  1- 120th  of  circumfer- 
ence. A  silver  contact  spring  rubs  on  this  wheel  as  it  revolves,  and  is  con- 
nected  to  one  pole  of  a  battery  at  instant  pendulum  makes  contact,  and 
each  of  the  three  silver  pieces  being  connected  to  the  coils  of  each  of  the 
three  electric  magnets  of  switch,  a  current  is  sent  through  one  or  other 
of  these  magnets  according  to  what  part  of  the  circumference  is  in  con- 
tact with  the  spring,  at  the  exact  moment  that  the  current  is  sent  by 
the  independent  pendulum.  Now  if  the  clock  be  going  quite  correctly 
as  to  rate,  the  current  from  pendulum  enters  clock  by  spring  exactly  at 
the  moment  that  the  spring  is  in  contact  with  the  intermediate  pin  on 
wheel,  in  which  case  the  current  is  sent  through  that  magnet  that 
brings  or  keeps  the  switch  in  its  intermediate  position,  and  keeps  one 
friction  pin  in  action;  if,  however,  the  clock  has  gone  1-120  parts 
fast,  the  current  is  sent  into  one  of  the  two  lateral  magnets  that  draw 
switch  to  one  side  and  drops  the  second  friction  pin  ;  if  slow,  the 
current  being  sent  into  the  other  magnet,  the  switch  is  drawn  to  other 
side,  and  both  pins  are  raided,  and  so  on  until  clock  again  at  tains  its 
normal  speed,  when  the  one  pin  is  kept  in  action  till  some  new  dis- 
turj)ing  force  arises. 

As  the  space  between  the  intermediate  pin  and  each  of  the  side 
silver  pins  is  but  3°  or  1-120  of  circumference  it  is  easy  to  show  that  if 
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any  error  over  1-120  occurs,  it  is  instantly  checked  by  this  el^;act 
system. 

I  have  no  doubt  whatsoeyer  that  this  clock  is  perfectly  correct  in 
principle,  and  will  work  as  near  perfection  as  possible,  and  there  is  but 
one  improvement  (if,  indeed,  it  can  be  called  an  improvement)  which  I 
could  suggest  In  such  an  observatory  as  Lord  Lindsay's  the  addition 
of  a  few  batteries,  and  the  additional  trouble  involved  thereby,  is  of 
course  not  worth  speaking ;  but  few  observatories  are  on  such  a  scale, 
and  it  seems  to  me  that  if  it  were  possible  to  carry  out  this  check  sys- 
tem mechanically  instead  of  electrically  worked,  it  would  be  more  likelj 
to  be  generally  adopted.  I  believe  this  can  be  done,  and  I  had  hoped 
to  show  some  experiments  illustrative  of  this :  however  I  shall  be  obliged 
to  defer  these  for  a  future  occasion  ;  but  I  may  here  shortly  state  the 
principle  on  which  I  purpose  to  construct  this  control  mechanically. 

A  seconds  pendulum  'nill  be  driven  from  the  uniform  motion  dock 
by  the  interposition  of  a  remontoire  train ;  that  seconds  pendulum,  or  its 
escape  wheel  will  raise  and  drop  a  small  weight  once  a  second ;  should 
the  weight  necessary  be  found  to  be  such  as  to  interfere  with  the  per- 
fect working  of  the  pendulum,  it  can  be  raised  altogether  by  the 
uniform  train,  and  merely  dropped  by  the  action  of  the  pendulum.  This 
little  hammer  will  strike  on  a  moving  wheel  or  arc  connected  to 
uniform  train,  and  according  to  the  position  the  wheel  or  arc  is  struck 
in ;  one,  two,  or  no  friction  pins  will  be  allowed  to  act  against  a  revol- 
ving disc. 

It  will  be  perceived  that  in  this,  as  in  Mr.  GilPs,  the  principle 
aimed  at  is  this,  that  no  matter  how  the  uniform  motion  train  gainf, 
whether  it  goes  fast,  slow,  or  right,  that  neither  in  the  power  sup- 
plied for  driving,  nor  in  the  regulating  power  taken  from  the  pendulum, 
can  any  variation  whatsoever  occur. 

In  Mr.  Giirs  case,  the  acting  power  of  pendulum  is  an  electric 
current  sent  once  a  second  from  normal  clock,  and  the  regulating 
power  is  merely  that  of  making  an  electric  contact.  In  the  mechanical 
control  last  mentioned,  the  power  supplied  is  through  a  remontoire 
train,  and  the  regulating  power  is  obtained  by  the  intermittent  train 
raising  a  constant  weight  through  a  constant  space.  In  all  these  cases 
the  driving  power  supplied  tOj  and  the  regulating  power  taken  from  pen- 
dulum is  absolutely  constant.  This  combined  with  the  promptness  of 
its  action,  renders  this  system,  whether  electrically  or  mechanically 
worked,  the  most  perfect,  as  far  as  I  am  aware,  of  anything  hitherto 
attempted. 
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XXXV. —  On  the  Production  of  Musical  Sounds  hy  the  Human 
Votce^  being  a  Discourse  delivered  on  December  15/A,  1873. 
■  By  Dr.  Purser. 

At  the  top  of  the  trachea  or  windpipe,  and  below  the  root  of  the  tongue, 
lies  the  larynx  or  organ  of  voice.  Before  proceeding  to  the  considera- 
tion of  the  sounds  produced  by  this  organ  it  is  necessary  to  gain  some 
knowledge  of  its  structure.  The  following  anatomical  description  is 
confined  to  merely  such  an  account  as  will  make  the  action  of  the 
larynx  as  a  musical  instrument  intelligible. 

The  larynx  consists  of  a  skeleton  or  framework,  the  various  ele- 
ments of  which  are  united  to  one  another  by  joints,  which  allow  of 
movement  between  the  parts  in  certain  directions.  The  skeleton  is 
formed  not  of  bone  but  of  cartilage,  a  substance  possessing  not  only  suffi- 
cient firmness  and  rigidity,  but  also  considersible  flexibility  and  elas- 
ticity. The  windpipe  is  kept  permanently  open  by  rings  of  cartilage, 
and  fjo  the  top  of  the  windpipe  is  firmly  attached  the  first  piece  of  the 
larynx.  This,  too,  is  a  ring,  but  much  stronger  than  the  rings  of  the 
trachea.  It  is  not  a  flat  ring  like  a  quoit,  but  a  deep  ring  like  a  piece 
cut  off  a  tube.  Its  depth  is  not  everywhere  the  same,  but  much 
greater  behind  than  in  front;  so,  while  its  lower  edge  is  horizontal,  its 
upper  edge  is  cut  very  obliquely  from  above  downwards  and  forwards. 
This  ling  is  the  fixed  point  of  the  larynx  ;  to  it  are  articulated  the 
other  parts  of  the  laryngeal  skeleton,  and  on  it  they  move.  It  is  called 
Uie  cricoid  cartilage. 

The  next  portion  of  the  skeleton  is  called  the  thyroid  cartilage.  It 
consists  of  two  symmetrical  pieces,  each  somewhat  square  in  shape,  and 
which  meet  in  front,  as  the  bows  of  a  ship  meet  in  the  cut- water,  form- 
ing a  prominent  vertical  ridge,  which  can  be  easily  felt  in  the  neck, 
and  which  is  commonly  known  as  the  pomum  Adami,  or  Adam's  apple. 
The  posterior  edges  of  the  pieces  {ala  or  wings)  of  the  thyroid  cartilage 
are  widely  separated  from  each  other ;  and  between  the  wings,  or  in 
the  angle  formed  by  them,  lie  the  remaining  portions  of  the  larynx. 
The  posterior  superior  and  the  posterior  inferior  angle  of  each  ala  are 
prolonged  upwards  and  downwards  respectively.  The  superior  angles 
are  attached  by  cords  to  the  tongue  bone,  from  which  the  whole  larynx 
is  suspended,  while  the  inferior  angles  embrace  the  cricoid  cartilage, 
and  are  articulated  to  its  outer  surface  posterior  to  its  transverse 
axis.  This  joint  admits  of  but  one  kind  of  motion,  namely,  rota- 
tion of  the  thyroid  on  the  cricoid  in  a  vertical  plane,  through  a 
limited  arc.  Owing  to  the  obliquity  of  the  superior  edge  of  the 
cricoid  cartilage,  there  is  a  considerable  interval  between  it  and  the 
thyroid  anteriorly ;  this  interval  is  filled  up  by  membrane ;  it  can 
be  readily  felt  in  the  neck,  and  it  is  di(ninishcd  by  rotation  down- 
wards of  the  thyroid  cartilage. 
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The  next  portion  of  the  laryngeal  skeleton  consists  of  two  pieces, 
each  of  which  is  the  shape  of  a  triangular  pyramid.  They  are  seated,  one 
at  each  side  of  the  middle  line,  on  the  posterior  part  of  the  upper  edge 
of  the  cricoid  cartilage.  To  the  upper  part  of  these  pyramids  are 
attached  structures  which  do  not  perform  any  essential  part  in  the  pro- 
duction of  voice.  This  part  may  consequently  he  neglected,  and  we  may 
consider  each  pyramid,  reduced  to  its  base,  as  a  flat  triangular  piece, 
having  one  sharp,  long  angle  directed  forwards,  another  outwards,  and 
a  third,  more  blunt,  directed  inwards.  Each  cartilage  enjoys  the 
power  of  rotation  in  a  horizontal  plane,  around  its  internal  angle.  By 
this  rotation  the  long  anterior  angles  can  be  approximated  or  made  to 
recede  from  each  other.  The  other  portions  of  the  framework  of  the 
larynx  do  not  require  description  for  the  present  purpose. 

The  cavity  of  the  larynx  is  divided  into  an  upper  and  a  lower  por- 
tion, by  a  horizontal  membranous  septum ;  this  septum  does  not  ex- 
tend completely  across  the  laryngeal  tube,  but  consists  of  two  lateral 
portions,  like  side  curtains,  which  leave  between  them  a  space,  called 
the  glottis.  These  curtains  are  attached  on  each  side  to  the  inner  edge 
of  the  thyroid  cartilage,  and  to  the  antero  outer  edge  of  the  arytenoid 
cartilage.  Their  free  internal  margins  pass  from  the  angle  of  the  thy- 
roid in  front,  backwards,  and  outwards  to  the  projecting  anterior  angle 
of  the  arytenoid  posteriorly.  The  free  edges  are  formed  of  an  elastic 
fibrous  tissue,  and  are  called  the  vocal  cords ;  the  outer  part  of  the 
membrane  is  formed  chiefly  of  muscular  tissue.  The  vocal  cords  con- 
sequently are  not  cords  like  the  strings  of  a  harp  or  of  a  piano,  but 
only  the  sharp  free  edges  of  the  membrane,  which  has  been  described, 
and  the  boundaries  of  the  glottis  or  the  interval  between  them.  The 
glottis  is  a  very  important  opening,  for  not  only  is  it  at  this  point  that 
voice  is  produced,  but  through  this  narrow  fissure  all  the  air  passes  to 
and  from  our  lungs;  and  if  any  obstruction  were  offered  to  this  passage 
we  should  be  dead  in  a  few  seconds ;  hence  this  chink  may  be  looked 
on  as  the  very  gateway  of  our  life.  The  effects  produced  on  this  open- 
ing by  the  movements  of  the  framework  of  the  larynx  are,  reduced  to 
their  simplest  expression,  the  following:— Depression  of  the  anterior 
part  of  the  thyroid  cartilage  separates  the  anterior  attachment  of  the 
vocal  cords  from  the  posterior,  and  consequently  makes  tense  the  vocal 
cords.  Rotation  of  the  arytenoid  cartilages  (the  two  cartilages  alwa3's 
move  together),  alters  the  shape  of  the  glottis.  When  the  larynx  is  at 
rest  this  is  triangular — the  apex  in  front  at  the  thyroid  attachment  of 
the  vocal  cords,  the  sides  formed  by  the  vocal  cords  and  by  the  inter- 
nal edges  of  the  arytenoid  cartilages,  and  the  base,  posteriorly,  formed 
by  the  small  part  of  the  edge  of  the  cricoid  which  intervenes  between 
the  two  arytenoid  cartilages.  When  the  latter  cartilages  are  rotated, 
so  as  to  divaricate  their  anterior  angles^  the  glottis  becomes  diamond- 
shaped,  the  sides  of  the  anterior  angle  being  formed  by  the  vocal  cords, 
of  the  postei-ior  angle  by  the  inner  edjres  of  the  aryternoid  cartilages. 
When  the  rotation  is  in  the  oj)po8ite  direction,  the  anterior  angles  of 
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the  aiytenoids  are  brought  together,  vhile  at  the  same  time  the  whole 
cartilages  slide  on  the  cricoid  so  as  to  close  up  the  interyal  between 
them ;  by  these  means  the  yocal  cords  lie  in  their  whole  length  close 
together,  and  the  glottis  is  changed  into  a  linear  slit. 

In  order  to  effect  these  changes  in  the  tension  and  position  of  the 
yocal  cords,  the  larynx  is  abundantly  supplied  with  muscles  which 
moye  the  different  parts  of  the  skeleton  on  each  other ;  there  are  also 
muscles  running  from  the  larynx  upwards  and  downwards  by  which 
the  whole  organ  can  be  raised  and  depressed.  [The  anatomical  details 
and  moyements  of  the  larynx  were  illustrated  by  diagrams  and  by  a 
model  which  showed  how  the  tension  of  the  yocal  cords  and  the  shape 
of  the  glottis  could  be  altered.] 

It  is  of  great  importance  that  we  should  be  able  to  see  into  the 
larynx,  not  only  in  order  to  make  physiological  obseryations  on  its  moye- 
ments, but  also  in  order  to  detect  and  treat  its  diseases.  The  difficulties 
in  the  way  of  seeing  the  larynx  are  two-fold : — 1st,  the  larynx  is  dark; 
2nd,  it  lies  round  a  corner  out  of  our  line  of  sight.  Both  of  these 
difficulties  are  oyeroome  by  means  of  the  laryngoscope,  an  instrument 
which  consists:  1st,  of  aconcaye  mirror  by  which  a  strong  light  is 
thrown  into  the  back  of  the  mouth;  2nd,  of  a  small  plane  mirror,  placed 
on  a  long  stalk  at  a  suitable  angle,  which  receiyes  the  light  and  reflects 
it  down  into  the  larynx  so  as  to  illuminate  its  cayity ;  the  plane  mirror 
also  serves  to  reflect  to  the  eye  of  the  obseryer  the  image  of  the  illumi- 
nated larynx.  The  instiTiment,  as  it  at  present  stands,  is  the  inyention 
of  Professor  Czermak.  Before  he  perfected  it,  yery  numerous  attempts 
were  made  to  "tee  the  larynx,  but  they  were  all  fruitless  of  results, 
with  the  exception  of  those  of  Signer  Manuel  Garcia,  a  yery  eminent 
teacher  of  singing,  who  in  1 855  embodied  his  experiments  in  a  paper 
laid  before  the  Boyal  Society.  It  was  with  a  yiew  of  testing  and  com- 
pleting the  obseryations  of  Garcia  that  Czermak  flrst  occupied  himself 
with  laryngoscopy.  [The  laryngoscope,  and  the  auto-laryngoscope,  and 
the  modes  of  using  them  were  shown,  and  a  demonstration  giyen  of 
the  concealed  model  larynx,  by  means  of  a  mirror  held  obliquely 
oyer  it.] 

A  description  was  then  giyen  of  the  propagation  of  a  wave  of  sound 
from  a  sonorous  body  to  the  ear.  Each  particle  of  air  moves  through 
only  a  small  space,  and  returns  to  its  position  of  rest,  having  transferred 
its  motion  to  the  next  particle,  until  the  vibration  reaches  the  particles 
of  air  in  the  neighbourhood  of  the  ear;  these  transmit  their  motion  to 
the  drum  of  the  ear  and  to  the  auditory  nerve,  whose  disturbance.causes 
in  the  brain  the  sensation  of  sound. 

When  the  sound  is  a  noise  the  impulses  on  the  ear  are  of  rapidly 
varying  intensity,  and  follow  each  other  at  irregular  intervals ;  but 
when  it  is  a  musical  note  the  impulses  follow  each  other  at  perfectly 
equal  intervals,  the  parts  of  the  ear  fall  into  a  regular,  equable  vibra- 
tion, and  a  restful  feeling  is  caused  instead  of  the  jarring,  unpleasant 
effect  of  a  noise. 
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Masicdl  sounds  differ  among  themselves  in  three  respects : — I.  In- 
tensity or  loudness.  2.  Pitch,  or  acuteness.  3.  Character,  or  timbre 
{Klangfarhe), 

1.  The  intensity  of  a  note  depends  on  the  amplitude  of  the  vibra- 
tion of  the  air- particles  through  which  it  is  propagated,  on  the  distance 
through  which  each  of  them  swings  as  the  wave  of  motion  panes  over 
it ;  or,  in  other  words,  on  the  velocity  with  which  they  move  in  per- 
forming their  swing,  on  the  hardness  with  which  they  strike  against 
the  drum  of  the  ear.  The  greater  the  amplitude  of  the  vibration,  the 
more  rapid  the  movement,  the  louder  the  sound. 

2.  The  pitch  of  a  note  depends,  not  on  the  amplitude  of  the  waves, 
but  on  the  rapidity  with  which  they  follow  each  other,  on  the  number 
of  impulses  which  strike  on  the  ear  in  each  seoond.  Every  series  of 
periodic  impulses  will  not  cause  in  us  the  impression  of  a  musieal  note; 
the  ticking  of  a  watch  for  instance ;  here  the  impulses  follow  each 
other  at  too  long  intervals.  There  are  other  cases  in  which  the  aonnd 
is  either  inaudible  as  a  musical  note  or  altogether  inaudible  because  the 
impulses  follow  each  other  too  rapidly.  These  limits  are  imposed  by 
the  anatomical  structure  of  the  ear,  and  are  very  wide,  for  we  can  hear 
sounds  which  extend  through  about  eleven  octaves,  or  those  which  cor- 
respond to  from  16  to  38,000  vibrations  per  second.  The  more  rapid 
the  vibrations  the  higher  the  note,  and  in  the  order  shown  in  the 
accompanying  figure.  Taking  a  note  and  multiplying  its  vibrations  by 
two  we  get  its  octave,  by  thfee  its  twelfth,  by  four  its  double  octave. 
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and  so  on.    From  this  it  follows  that  the  ratio  of  the  vibrations  of  the 
notes  forming  a  fifth  is  2  :  3  ;  a  fourth  3  :  4 ;  a  major  third  4  :  5,  &c. 

S?he  siren  was  here  exhibited,  its  structure' explained,  and  it  was 
own  that,  as  the  rapidity  of  revolution  of  the  perforated  disc  increased 
the  note  emitted  rose  in  pitch.] 

3.  Two  notes  may  have  the  same  loudness  and  the  same  pitch,  and 
yet  they  may  differ  very  much  one  from  the  other;  this  difference 
depends  on  what  the  French  call  timhrey  and  the  Germans  Klangfarhe. 
We  have  no  corresponding  word,  but  every  one  is  familiar  wiUi  the 
difference,  every  one  can  distinguish  between  the  sounds  of  a  flnte, 
violin,  clarionet,  the  human  voice,  &c. 

Almost  every  note  which  is  available  for  musical  purposes  is  pro- 
duced, not  by  vibrations  of  only  one  period,  but  by  vibrations  of  several 
periods  ;  in  fact,  all  these  notes  are  true  chordsy  and  their  composition 
is  quite  analogous  to  that  of  white  light,  which,  as  is  well  known,  is 
caused  by  vibrations  of  all  the  periods  corresponding  to  the  colours  of 
the  spectrum.     The  note  which  gives  its  name  to  the  compound  sound 
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is  usually  the  lowest,  or  that  corresponding  to  the  smallest  rapidity  of 
▼ibration ;  this  is  called  the  fundamental  note.     The  other  notes  are 
caused  by  vibrations  which  stand  in  rapidity  to  that  of  the  fundamental, 
as  2,  3,  4,  5,  6,  &c.,   to  1.     These  are  called  the  harmonics  or  over- 
tones of  the  fundamental  note,  and,  speaking  generally,  they  diminish 
in  intensity  as  they  ascend.     It  will  be  noticed  that  as  far  as  the  sixth 
of  this  series  the  notes  are  those  of  the  common  chord,  with  predominance 
of  the  fundamental  note ;  and  as  far  as  the  eighth  they  are  the  notes  of 
the  minor  or  dominant  seventh.     Some  musical  sounds,  as  that  of  the 
clarionet,  of  a  stopped  organ  pipe,  &c.,  have  only  the  notes  correspond- 
ing to  the  series  of  odd  numbers  ;  so  the  first  harmonic  is  not  the 
octave,  but  the  twelfth,  the  second  the  third  above  the  double  octave, 
&c.    All  these  compound  musical  sounds  are  called  by  the  Germans 
"  klangs,"  while  the  sounds  produced  by  vibrations  of  one  period  only 
are  called  "  tones."     Of  this  latter  class  are  the  sounds  of  a  tuning  fork 
provided  with  a  resonator,  of  a  large  stopped  organ  pipe,  of  the  voice 
singing  a  very  pure  U  ;  the  flute,  flageolet,  and  instruments  of  that 
class  give  a  sound  poor  in  over- tones ;  all  these  sounds  have  a  spiritless, 
dull  character,  and  from  the  absence  of  the  higher  tones  of  the  klang, 
the  notes  emitted  appear  lower  in  pitch  than  they  really  are.      Most 
other  musical  instruments  give  klangs  very  rich  in  harmonics ;  this  is 
peculiarly  true  of  brass  instruments  as  a  class,  and  of  most  sounds  of 
the  human  voice. 

It  has  been  proved  that  the  timbre  of  a  musical  sound  depends  on 
the  number  and  relative  strength  of  the  harmonics  which  accompany 
the  fundamental  note,  and  that  it  is  the  differences  in  these  which 
cause  the  differences  in  character  of  the  klangs  of  different  instru- 
ments. 

This  has  been  shown,  both  by  analysis  and  by  S3mthesis,  both  by 
the  taking  to  pieces  of  the  sound,  and  by  the  building  of  it  up  again. 
The  analysis  of  a  klang  is  effected  by  what  is  called  resonance.  In 
most  musical  instruments  the  original  vibrating  body,  the  prime  gene- 
rator of  the  sound,  is  placed  in  communication  either  with  some  extended 
surface  or  with  an  air-containing  cavity,  which  surface,  or  par- 
tially confined  mass  of  air,  enters  into  vibration  synchronously  with  the 
original  vibrator,  and  by  this  means  the  whole  vibrating  mass  is  greatly 
increased,  and  a  much  greater  amount  of  motion  is  communicated  to 
the  free  air,  and  the  sound  consequently  gains  greatly  in  intensity.  The 
extended  surfaces  are  called  sounding-boards,  and  these  have  the 
power  of  vibrating  in  unison  with  notes  of  widely  different  pitch; 
such  is  the  upper  surface  of  a  violin,  the  sounding-board  of  a  harp, 
piano,  ko*  All  these  strengthen  the  low  notes  of  the  instrument  as  well 
as  the  more  acute.  The  air  cavities,  which  are  called  "  resonators," 
on  the  other  hand,  are  less  accommodating;  each  mass  of  air  will,  accord- 
ing to  its  size  and  shape,  vibrate  in  unison  with  certain  notes,  and  will 
strengthen  these,  but  will  have  no  effect  on  the  notes  of  other  periods ; 
and  if  a  compound  sound  or  klang  is  produced  in  the  neighbourhood 
of  a  resonator,  this  will  pick  out  the  element  of  the  klang  which  oor- 
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responds  to  its  own  period  of  Tibration,  and  strengtben  it,  so  that  it 
can  be  heard  above  all  the  other  tones.  (It  was  here  shown  how 
different  resonators  would  answer  each  onl j  to  its  own  tuning  fork,  and 
how  when  several  tuning  forks  were  presented  to  the  different  reso- 
nators, these  in  each  case  selected  the  fork  in  union  writh  itself,  and 
strengthened  its  note  only.) 

Resonators  are  made  generally  of  glass  or  metal,  and  are  provided 
with  an  opening  by  which  their  cavity  communicatee  writh  the  ex- 
ternal air.  I'he  air  in  the  resonator,  when  vibrating,  impresses  strongly 
the  walls  of  the  cavity.  If  then  we  could  make  the  dram  of  our  esr 
part  of  the  wall  of  the  resonator,  the  intensifying  effect  of  the  latter 
would  be  greatly  increased.  This  is  accomplished  by  having  another 
hole  in  the  resonator,  opposite  to  that  already  mentioned ;  the  hole 
runs  into  a  short  tube  which  fits  accurately  into  the  ear.  By  this 
means  the  cavity  of  the  external  ear-passage  is  made  one  with  tiiat 
of  the  resonator,  and  the  drum  of  the  ear  is  made  part  of  the  wall  of  the 
resonator,  consequently,  whenever  the  air  in  the  latter  is  thrown  into 
vibration,  the  effect  on  the  ear  is  so  great  as  to  make  the  note  of  this 
period  audible  to  the  exclusion  of  all  others. 

The  higher  the  note  the  smaller  the  corresponding  resonator,  so  that 
at  last  we  come  to  notes  to  which  the  external  ear-passage  itself  acts 
as  a  resonator.  These  notes  are  contained  in  the  topmost  octave  of  the 
piano,  from  eUi  g.  They  sound  much  more  intense  and  harsher  than 
the  notes  above  and  below  them.  Dogs,  who  howl  to  masie,  are 
said  to  be  very  sensitive  to  the  high  #  of  the  violin. 

It  will  now  be  readily  understood  how  the  analysis  of  a  klang  is 
effected.  A  series  of  resonators  is  provided,  and  while  one  ear  is 
stopped,  these  are  applied  in  succession  to  the  other;  those  tones 
which  occur  in  the  klang  are  heard  when  the  resonators  correspond- 
ing to  them  are  used,  while  with  resonators  corresponding  to  all 
other  tones  no  effect  is  perceived.  By  this  means,  not  only  the 
number  of  the  over- tones  but  their  relative  strength  is  determin^ 

The  synthesis  of  klangs  is  effected  by  an  instrument  invented  by 
Helmholtz.  It  consists  of  a  series  of  tuning  forks,  with  suitable 
resonators.  The  forks  can  be  set  in  vibration  in  various  combinations, 
and  the  intensity  of  the  sound  of  each  can  be  varied  by  approaching 
or  withdrawing  its  resonator.  By  combining  the  tones  in  accordance 
with  the  results  of  analysis,  the  klangs  of  the  different  musical  instru- 
ments can  be  imitated. 

(It  was  here  explained  by  diagrams,  and  by  means  of  a  silver  cord 
set  in  vibration  by  an  electro-magnet,  how  a  string  could  be  made  to 
^^'^^^if "  *  yhole  or  in  parts.  It  was  shown  on  the  monochord  that 
wnen  the  string  was  plucked  the  fundamental  note  was  accompanied 
o^uM  h^^^*^'  <iue  to  vibrations  of  the  string  in  parts,  which  harmonics 
the  oth  t^  ^  sound  alone  by  touching  the  string  so  as  to  damp 
the  stri'^  ^**^®?-  It  was  further  shown  how,  according  to  the  point  of 
different"*  and  h*^  ^^  plucked,  the  timbre  of  the  klang  produced  was 
'         ^^^  in  each  case  a  different  set  of  harmonics  was  present, 
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those  whose  nodal  point  lay  at  the   part  plucked  being   always 
absent.) 

Ooming  now  to  consider  more  particularly  the  production  of  the 
human  voice,  we  obserye  the  following  phenomena  in  eyery  act  of 
vocalization — ^first  the  breath  is  drawn  in,  then  the  anterior  angles  of 
the  arytenoid  cartilages  are  approximated,  the  glottis  is  closed,  and 
the  vocal  cords  lie  evenly  side  by  side,  then  an  expiratory  effort  is 
made.  By  this  the  air  in  the  trachea,  below  the  glottis,  is  compressed, 
and  when  this  compression  reaches  a  certain  degree  the  vocal  cords 
yield,  so  as  to  allow  a  puff  of  air  to  escape ;  then  they  swing  back  and 
again  close  the  glottis,  again  they  are  forced  asunder,  another  puff  escapes, 
and  again  the  glottis  is  closed.  The  vocal  cords  thus  fall  into  regular 
vibration,  by  means  of  the  pressure  exerted  on  them  from  below  and 
their  own  elasticity,  but  the  sound  is  not  produced  directly  by  their 
vibration,  as  it  is  by  that  of  the  strings  of  a  harp  or  violin,  but  indi* 
rectly  by  the  successive  puffs  of  air  which  are  allowed  to  escape 
between  the  vibrating  edges  of  the  glottis.  That  this  is  so  is  proved 
by  the  complete  loss  of  voice  which  is  produced  by  any  circumstance 
which  prevents  the  vocal  chords  ^om  coming  together  evenly  so  as  to 
close  the  opening  between  them.  The  larynx,  consequently,  belongs 
to  the  class  of  reed  instruments,  in  which  the  sound  is  caused  by  the 
cutting  up  of  the  stream  of  air  into  discontinuous  puffs  by  means  of  a 
vibrating  valve  interposed  in  its  course. 

The  sounds  of  the  larynx,  like  those  of  other  musical  instruments, 
present  variations  in  intensity,  pitch  and  timbre. 

The  loudness  of  the  voice  depends  chiefly  on  the  strength  with 
which  the  air  below  the  glottis  is  compressed.  The  mo]*e  forcible  this 
compression  the  more  violent  are  the  puffs  of  air  emitted  through  the 
glottis,  and  the  greater  the  disturbance  caused  in  the  surrounding 
atmosphere. 

The  pitch  of  the  voice  depends  on  three  circumstances.  1.  On  the 
length  of  the  vocal  cords  or  the  vibrating  portion  of  them.  The  shorter 
this  is,  the  higher  is  the  note,  other  filings  being  equal.  J.  Miiller 
found  that  in  man  the  mean  length  of  the  vocal  cords  was,  when  at 
rest,  18^^  mm.;  when  tensely  stretched,  23^  mm.;  in  women  12^ 
and  15-1;  in  children  14^  and  10^.  This,  to  a  great  extent,  accounts 
for  the  graver  pitch  of  the  voice  in  men  than  in  women  and  children. 
ft\  The  greater  the  tension  of  the  vocal  cords  the  higher  the  pitch. 
But  the  more  tensely  stretched  the  cords  are  the  greater  is  their  length ; 
hence  the  same  note  may  be  produced  by  shortening  the  vibrating  part 
of  the  cords,  maintaining  the  tension  low,  or  by  forcibly  stretching 
them,  while  they  vibrate  in  their  whole  length.  We  shidl  see  when 
we  come  to  speak  of  the  different  registers,  that  both  these  methods  are 
employed.  3.  The  pitch  of  the  voice  is  raised  by  increasing  the  force 
of  expiration,  the  length  and  tension  of  the  cords  remaining  constant. 
This  accounts  for  the  frequency  with  which  persons  sing  sharp  when 
swelling  a  long  note,  and  for  the  equally  common  fault  of  singing  flat 
when  the  breath  becomes  exhausted.    Whenever  the  force  of  expiration 
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then,  is  increased,  it  is  necessary  in  order  to  maintain  a  constant  pitdi, 
to  diminish  the  tension  of  the  vocal  cords,  and  viee  versd.  The  ease 
and  certainty  with  which  this  harmony  is  maintained  between  ihe 
different  parts  of  the  yocal  apparatus  is  one  of  the  most  wonderful  and 
beautiful  subjects  of  contemplation  to  be  met  with  in  the  whole  range 
of  physiology. 

The  compass  of  the  roice,  of  course,  varies  greatly  according  to 
individual  peculiarities.  For  artistic  purposes  voices  are  divided  into 
four  classes — bass,  tenor,  alto,  and  soprano ;  the  compass  of  each  being 
about  two  octaves,  and  the  whole  compass  from  the  deepest  notes  of 
the  bass  to  the  highest  of  the  soprano  being  about  4  octaves. 


Bom.  I  1 


i^^ 


^W- 


Tenor.  |  | 


Alto.    I 


Soprano. 


The  timbre  of  the  voice  is  quite  characteristic,  and  serves  to  dis- 
tinguish it  from  all  other  musical  instruments;  but  besides  this,  the 
voice  differs  from  other  instruments  in  possessing  several  distinct 
timbres  which  difPer  among  each  other  almost  as  much  as  the  sound  of 
one  orchestra  instrument  does  from  that  of  another. 

We  cannot  make  the  larynx  sound  without  pronouncing  some 
vowel ;  we  must,  as  it  is  said,  sing  on  some  vowel.  Now  the  character 
of  the  voice  differs  very  much  according  to  the  vowel  sung.  The  vowel 
sounds  may,  consequently,  .be  considered  as  so  many  vocal  timbres,  and 
the  theory  of  their  production  will  fairly  come  under  consideration 
here.  For  the  full  working  out  of  this  theory  we  are  indebted  to 
Helmholtz. 

The  sound  of  the  larynx  is  very  rich  in  harmonics ;  in  the  strongly 
sung  notes  of  a  bass  voice  Helmholtz  has  heard  the  series  extend  to 
the  16th  or  20th  member,  notes  which  lie  in  the  highest  octave  on  the 
new  pianos.  If  the  larynx  were  bare,  i.  e.  without  the  pharynx  and 
mouth,  these  harmonics  would  diminish  in  loudness  as  they  ascend,  as 
is  the  case  in  most  instruments;  but  the  mouth  and  pharynx  act  as  a 
resonating  cavity,  and,  according  to  their  shape  and  size,  select  certain 
notes  out  of  the  harmonic  series,  and  strengthen  them  while  the  other 
notes  are  enfeebled.    This  strengthening,  however,  is  not  of  any  particu- 
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lar  namber  of  the  harmonic  series,  but  always,  according  to  the  vowel,  of 
a  particular  note,  whether  this  be  the  first,  second,  third  or  higher 
harmonic  of  the  fundamental  note  given  by  the  larynx  ;  in  each  case 
that  tone  of  the  klang  which  is  nearest  to  the  proper  tone  of  the  mouth 
is  strengthened.  But  this  proper  tone  differs  according  to  the  shape  of 
the  mouth.  This  may  be  proved  by  forming  the  mouth  for  the  pro- 
duction of  the  different  vowels,  and  bringing  to  the  orifice  of  the  lips  a 
series  of  vibrating  tuning  forks.  It  will  be  found  that  for  each  position 
of  the  mouth  one  fork  will  have  its  sound  strengthened,  and  that  with 
the  different  positions  these  forks  are  different.  That  note  of  the 
tuning  fork  which  is  strengthened  in  any  given  position  of  the  mouth 
is  the  note  of  the  klang  of  the  larynx  which  is  predominant,  when  the 
voice  is  made  to  sound  with  the  mouth  in  the  same  position. 

This  peculiar  strengthening  by  resonance  of  a  particular  note,  and 
not  of  a  particular  number  of  the  harmonic  series,  arises  from  the  inde- 
pendence between  the  vibrating  period  of  the  vocal  cords,  and  that  of 
the  air  in  their  resonating  cavity.  In  most  reed  instruments  the  period 
of  vibration  of  the  reed  is  determined  by  the  size  of  the  resonating 
tube,  and  the  different  notes  of  the  scale  are  got  by  altering  the  length 
of  the  latter,  by  means  of  valves,  finger-holes,  &c. :  but  in  the  larynx 
the  period  of  vibration  of  the  edges  of  the  glottis  is  regulated  by  their 
length,  tension,  and  the  force  of  blowing,  and  they  can  vibrate  in  any 
period,  whatever  may  be  the  size  and  shape  of  the  mouth  and  pharynx; 
but  this  cavity,  by  strengthening  in  each  case  its  own  proper  note, 
regulates  the  timbre  of  the  sound,  although  it  leaves  its  pitch  unaffected. 
These  facts  explain  the  circumstance  which  is  familiar  to  all  singers, 
namely,  that  the  production  of  the  different  vowels  is  not  equally  easy 
in  all  parts  of  the  scale.  According  to  Helmholtz  each  vowel  is  most 
easily  sung  on  those  notes  which  lie  a  little  below  the  characteristic 
note  of  that  vowel,  and  next  most  easily  on  such  a  note  that  the  cha- 
racteristic note  is  the  second  or  third  harmonic  of  the  note  sung. 

We  may  now  consider  the  shape  of  the  mouth  in  the  production  of 
the  different  vowels,  and  the  no.tes  which,  are  strengthened  in  each 
case.  In  the  following  description  the  account  given  by  Helmholtz  is 
followed.  This  applies  only  to  the  North  Qerman  vowels ;  the  charac- 
teristic tones  corresponding  to  the  English  vowels  have  not  been  inves- 
tigated by  Helmholtz's  method.  This  writer  finds  that  the  characteristic 
note  is  the  same  for  each  vowel  whether  pronounced  by  a  man,  woman, 
or  child,  the  differences  in  the  size  of  the  resonating  cavity  being  com- 
pensated by  differences  in  its  shape ;  but  very  slight  varieties  in  the 
pronunciation  of  the  vowels,  as  in  the  different  dialects,  and  still 
more  in  different  languages,  serve  to  completely  alter  the  characteristic 
notes. 

When  A  is  pronounced  the  mouth  has  the  shape  of  an  open  funnel, 
the  wide  end  being  in  front,  the  narrow  end  posteriorly  just  above  the 
larynx.  In  this  position  the  mouth  resonates  to  B  flat,  above  the  first 
leger  line  in  the  treble,  and  this  is  the  characteristic  note  of  A. 
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Passing  to  0,  the  lips  are  drawn  in  so  as  to  form  a  narrow 
orifice,  wliile  the  posterior  part  of  the  cavity  is  enlarged;  the  whole 
then  resembles  a  flask  with  a  narrow  opening,  but  without  a  neck. 
It  then  strengthens  B  flat  on  the  third  line  of  the  treble  stave.  When 
U  is  pronounced  the  general  shape  of  the  mouth  is  the  same,  but  the 
orifice  is  narrower  and  the  cavity  more  capacious.  F  on  the  fourth 
line  of  the  bass  stave  is  now  the  characteristic  note. 

With  the  other  vowels  the  general  shape  of  the  mouth  is  completely 
altered,  for  the  tongue,  which  when  A,  0,  IT,  were  being  pronounced, 
lay  on  the  floor  of  the  mouth,  now  approaches  the  palate,  and  forms 
with  it  a  narrow  channel,  opening  behind  into  a  dilated  space  above 
the  larynx.  The  form  of  the  whole  is  now  that  of  a  bottle  with  a  long 
neck,  and  it  strengthens  two  notes,  one,  the  higher,  corresponding  to 
the  tubular  passage  between  the  tongue  and  palate,  the  other,  more 
grave,  to  the  posterior  pharyngeal  cavity.  The  larger  the  cavity,  the 
longer  and  wider  the  tube,  the  lower  are  their  respective  tones.  The 
actual  notes  are  given  in  tiie  table. 

The  analysis  of  the  klang  of  the  voice  in  the  different  vowels  was 
effected  by  tuning  forks  applied  to  the  mouth  in  its  different  positions 
and  by  the  method  with  resonators,  already  described.  By  this  latter 
means  it  was  found  that  in  almost  all  cases  the  first  6  or  8  harmonics 
were  distinctly  audible^  but  that  the  characteristic  note  was  pre- 
dominant. 


Thus,  when  the  ear  was  provided  with  a  resonator  tuned  to  B  flat» 
on  the  third  line,  and  a  bass  voice  was  made  to  sing  the  different 
vowels  on  the  notes  of  which  this  B  flat  is  the  1st,  2nd,  3rd,  4  th,  and 
6th  harmonic,  on  each  note,  when  0  was  sung,    the   resonance  was 
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veryttrong;  with  A  it  was  moderately  strong;  and  with  the  other 
Towels  feeble  or  absent  altogether.  If,  on  the  other  hand,  the  resonator 
was  tuned  an  octave  higher,  the  strongest  resonance  was  got  with  A. 

The  synthesis  of  the  vowels  was  effected  by  the  arrangement  of 
vibrating  tuning  forks  already  mentioned,  and  the  results  were  found 
to  agree  with  tiiose  got  by  analysis.  A  very  simple  mode  of  repro- 
ducing the  vowel  sounds  is  the  following :  Raise  the  dampers  from  the 
strings  of  a  piano  by  depressing  the  loud  pedal,  and  then  sing  strongly 
the  different  vowels,  the  echo  given  back  by  the  instrument  will 
exactly  imitate  the  sound  of  the  voice,  reproducing  always  the  vowel 
sung.  The  strings  are  a  series  of  tuned  resonators,  and  vibrate  in 
unison  with  all  the  tones  of  the  klang,  giving  to  each  its  due  amount 
of  strength. 

The  different  vocal  registers  are  also  varieties  in  the  timbre  of  the 
Toice.  As  one  sings  up  the  scale  an  increasing  feeling  of  tension  and 
effort  is  experienced,  but  when  a  certain  point  is  reached,  it  is  possible 
to  change  into  the  falsetto  voice,  by  which  change  the  feeling  of  strain 
is  at  once  relieved,  and  the  ascent  can  be  continued  without  effort. 
The  falsetto  has  a  softer,  more  fluty  character  than  the  chest  voice,  and 
although  much  less  musculeur  effort  is  required,  a  much  greater  expen- 
diture of  breath  is  necessary  to  sing  in  the  former  than  in  the  latter 
register.  Both  in  men  and  women  the  change  from  the  chest  into  the 
falsetto  takes  place  at  about  G  on  the  second  line  in  the  treble  stave ; 
but  the  chest  voice  can  be  carried  higher,  and  the  falsetto  lower  than 
this  point,  so  that  many  notes  can  be  sung  in  either  register.  Women 
speak  and  sing  for  the  most  part  in  the  falsetto,  men  in  the  chest  voice. 

When  singing  in  the  chest  voice  the  vocal  chords  vibrate  in  their 
whole  length,  when  in  falsetto  only  in  their  anterior  portion.  The 
posterior  parts  of  opposite  sides  in  the  neighbourhood  of  the  arytenoid 
cartilages,  touch  each  other  and  remain  at  rest 

The  upper  part  of  the  falsetto  voice  is  distinguished  by  great  bril- 
liancy of  tone,  and  is  by  singing  masters  generally  classified  as  a 
separate  register  under  the  name  of  head  voice  (voce  di  testa).  Of  the 
mode  of  production  of  the  other  registers,  such  as  the  mixed  voice,  the 
counterbass  register,  &c.,  little  is  known ;  indeed  their  very  existence 
is  denied  by  some  professors. 

In  conclusion,  there  is  a  word  to  be  said  about  what  are  called  the 
sombre  or  grave,  and  the  hard  or  bright  timbres,  by  the  judicious  use  of 
which  some  of  the  chief  effects  of  dramatic  singing  are  produced. 
When  one  sings  up  the  scale,  the  larynx  as  a  whole  rises  in  the  neck ;  at 
the  moment  of  change  into  falsetto,  the  larynx  suddenly  falls,  to  rise 
again  gradually  as  the  voice  ascends  through  the  falsetto  register.  Gar- 
cia states  that,  when  the  grave  or  sombre  timbre  is  employed,  the  larynx 
remains  at  its  lowest  position,  and  does  not  rise,  and  to  this  depressed 
state  of  the  organ  he  mainly  attributes  the  grave  tone.  This  im- 
mobility of  the  larynx  is  to  a  certain  extent  true,  but  it  appears  that 
the  grave  tone  is  produced  by  the  imperfect  pronunciation  of  the  vowels; 
the  orifice  of  the  mouth  is  narrowed,  while  the  posterior  parts  are 
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enlarged  (it  is  probablj  to  effect  this  that  the  lazynz  is  maintained  in 
its  deep  position,  and  that  the  head  is  depressed) ;  by  this  means  the 
higher  harmonics  of  the  vocal  klang  are  weakened,  and  the  sounds 
of  the  different  vowels  are  much  less  sharply  distinguished  than  when 
they  are  produced  in  the  hard  tone.  By  this  means  it  is  probable 
that  a  feeling  of  mental  confusion  and  uncertainty  is  caused,  analogous 
to  that  which  Helmholtz  supposes  to  be  produced  by  the  use  of  the 
harmony  of  a  minor  key,  and  to  this  mental  state  is  to  be  attributed  the 
gloomy  and  mysterious  effect  of  minor  harmony,  and  of  paasagea 
sung  in  the  sombre  tone. 


XXXVI.—"  On  the  Theory  of  Heat,  and  some  of  its  Applications 
to  Arts  and  Manufactures J^  Being  the  substanoe  of  a  Dis- 
oourse  delivered  by  Alexander  Mac  Donnell,  C.  E.,  on 
Monday  Evening,  2l8t  April,  1873. 

Thb  subject  of  Heat  is  so  extensive  and  varied,  that  it  would  be  quite 
impossible,  in  a  single  evening,  to  do  more  than  touch  on  the  most 
important  part.     It  must,  in  the  first  instance,  be  taken  for  granted 
that  you  are  well  acquainted  with  such  things  as  the  construction  of 
thermometers,  the  contraction  and  expansion   of  substances   subject 
to  cold  and  heat,  &c.     Since  Mr.  Joule  gave  the  value  of  the  mechani- 
cal equivalent  of  heat,  about  thirty  years  ago,  a  very  great  advance  has 
been  made  in  the  mechanical  application  of  heat.     Whenever  a  force  is 
applied  to  overcome  a  resistance  a  certain  definite  amount  of  work  is 
performed,  and  the  amount  of  work  done  is  measured  by  the  product  of 
the  resistance,  and  the  distance  through  which  it  is  overcome.     When 
one  pound  weight  is  raised  one  foot  high,  an  amount  of  work  is  per- 
formed, and  this  quantity  is  generally  taken  as  the  urit  of  work,  and  is 
called  a  foot  pound.     The  term  energy  is  used  to  express  the  quantity 
of  work  a  body  can  perform,  potential  energy  being  that  due  to  ite 
position,  and  actual  or  kinetic  energy  being  that  due  to  its  motion 
Thus  lifting  a  body  confers  on  it  potential  energy  equal  to  the  amount 
of  work  performed,  and  when  it  is  allowed  to  fall  freely  it  will  acquire 
kinetic  energy  equal  to  the  potential  energy  lost     The  work  doneby  a 
force  F  through  a  space  S,  is  equal  to  FS  =  ^  MV «,  (M  being  the  mass 
of  the  body,  and  V  the  velocity  given  by  the  force  acting  through  the 
space  S)  =  the  kinetic  energy  of  the  body  =  half  the  vis  viva.     Thus 
when  an  amount  of  work  is  performed  by  a  force  F,  raising  a  body 
through  a  vertical  space  S,  the  body  acquires  an  amount  of  potential 
energy   equal  to  FS.,  due  to  its  new  position,  and  when  the  body 
falls  through  the  space  S,  and  acquires  a  velocity  V  it  will  have  con- 
verted its  potential  energy  into  its  equivalent  amount  of  actual  or 
kinetic  energy  \  MY*. 
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In  this  case  the  force  is  exerted  to  raise  a  hody  and  overcome  the 
force  of  gravity,  but  there  are  many  other  forces,  such  as  magnetism, 
chemical  affinity,  &c.,  and  there  is  a  similar  variety  of  forms  of  energy. 

For  instance,  the  atoms  of  oxygen  and  carbon  have  a  very  strong 
attraction,  although  only  when  the  particles  are  at  an  insensible  dis- 
tance. When  the  atoms  of  oxygen  and  carbon  are  separated  there  is  an 
energy  of  position,  potential  energy,  or  power  of  performing  work. 
When  the  atoms  of  oxygen  and  carbon  are  allowed  to  rush  together 
through  the  small  space  within  which  chemical  attraction  acts,  they 
acquire,  throu|;h  the  intensity  of  the  attracting  force,  very  great 
velocity.  The  primary  result  is  the  form  of  energy  we  call  heat,  so  that 
as  the  fall  of  the  body  under  the  influence  of  gravity  denotes  motion  on 
a  visible  scale,  so  the  motion  of  the  particles  on  a  small  scale  may 
denote  heat.  When  we  employ  this  motion  of  the  oxygen  and  carbon 
particles,  or  this  energy  of  heat,  to  work  a  steam  engine,  we  utilise  the 
motion  as  truly  as  when  the  fall  of  water  is  employed  to  drive  a  water 
wheel.  There  is  then  both  visible  energy  of  position,  or  potential,  and 
of  actual  motion,  or  kinetic,  and  also  a  molecular  or  invisible  energy  of 
the  atoms,  one  of  the  forms  of  which  we  call  heat.  When  by  the 
combustion  of  the  carbon  a  body  becomes  heated,  its  molecules  are  in  a 
state  of  intense  motion,  although  the  body  is  at  rest,  and  the  intensity 
of  this  motion  of  the  particles  is  measured  by  the  temperature  of  the 
body.  In  some  cases  the  temperature  of  the  body  does  not  alter, 
although  it  may  receive  a  large  amount  of  heat,  as  in  the  case  of  water 
being  converted  into  steam.  In  this  case  the  heat  which  has  not 
increased  the  temperature  is  rendered  latent,  and  has  expended  itself 
in  forcing  the  particles  of  the  water  apart,  so  that  the  energy  of  motion 
has  passed  into  energy  of  position,  or  potential  energy ;  sensible  heat 
being  a  form  of  kinetic  energy,  and  latent  heat  being  potential  energy. 
The  different  forms  of  energy,  as  chemical  affinity,  electiicity  in  motion, 
radiant  light  and  heat,  &c.,  can  be  converted  into  each  other,  and  the 
principle  of  the  conservation  of  energy  governs  such  transmutations. 
When  a  body  is  moving  and  suddenly  is  brought  to  rest,  as  when  a 
rifle  shot  strikes  a  target,  its  energy  is  not  destroyed,  but  it  is  converted 
into  heat.  Its  visible  motion  ceases  and  an  invisible  motion  of  the 
molecules  of  the  body  commences.  The  potential  energy  of  thtf 
powder  is  converted  through  the  chemical  action  of  the  explosion  into 
the  actual  energy  of  the  shot,  and  this  is  again  converted  into  the 
energy  of  heat  when  the  shot  strikes  the  target.  There  is  not  the 
slightest  difficulty  in  showing  the  conversion  of  mechanical  energy  into 
heat,  and  by  means  of  the  thermo-electric  pile  the  very  most  minute 
amount  of  heat  produced  can  be  made  apparent  In  this  way  it  can  be 
shown  that  heat  is  produced  in  cases  where  it  might  be  supposed  at 
first  sight  that  the  mechanical  energy  was  lost,  but  in  which,  in  reality, 
the  equivalent  amount  of  heat  is  merely  so  slight  that  the  ordinary 
methods  are  not  sufficiently  delicate  to  detect  it.  It  is  well  known 
that  if  a  piece  of  iron  is  struck  very  rapidly  it  will  become  heated  to  a 
considerable  extent ;  the  tomings  from  a  piece  oi  iron  or  steel  which 
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are  cut  off  in  a  lathe  are  extremely  hot ;  if  a  piece  of  steel  is  bent 
without  breaking  it  the  bent  part  is  heated.  When  a  body  fiilling 
from  a  height  is  suddenly  brought  to  rest  by  striking  the  ground  its 
energy  is  conTerted  into  heat,  although  generally  this  is  not  quite 
evident  on  account  of  the  amount  of  heat  being  so  slight.  HoweTer, 
a  few  experiments  with  the  thermo-electric  pile  exhibit  this  small 
amount  of  heat  in  a  way  just  as  evident  as  if  it  could  be  felt  by  the 
hand.  The  exact  numerical  relations  between  mechanical  energy  and 
heat  was  first  established  by  Mr.  Joule,  in  England,  and  M.  Meyer,  in 
Germany,  about  thirty  years  ago;  when  it  was  found  that  the 
mechanical  energy  of  a  pound  weight  falling  772  feet  was  sufficient,  if 
all  converted  into  heat,  to  raise  a  pound  of  water  one  degree  in  tempera- 
ture. One  pound  weight  falling  772  feet,  or  as  it  is  generally  odled 
772  foot  pounds,  is  the  mechanical  equivalent  of  one  unit  of  heat.  A 
body  falling  this  distance  (772  feet)  acquires  a  velocity  of  about  200 
feet  per  second,  which  is  about  one-sixth  the  velocity  of  a  cannon  shot, 
so  that  the  energy  of  the  cannon  shot  is  about  36  times  as  great  as  if  it 
fell  772  feet.  If  none  of  this  energy  is  expended  in  breaking  up  the 
shot  or  piercing  the  target,  but  is  all  expended  in  heating  the  shot 
when  it  strikes,  the  amount  of  heat  will  be  sufficient  to  heat  a  weight 
of  water  equal  to  the  weight  of  the  shot,  36  degrees.  Since  Xht 
specific  heat  of  iron  is  about  a  tenth  that  of  water,  this  amount  of  heat 
will  be  sufficient  to  raise  the  temperature  of  the  shot  about  360 
degrees.  If  the  shot  were  lead,  which  has  a  still  lower  specific  heat 
than  iron,  the  temperature  would  be  about  1000  degrees.  The  lead, 
however,  is  always  broken  up,  and  generally  melted  by  the  blow. 

When  a  certain  definite  quautity  of  heat  is  applied  to  a  body  auffi- 
eient  to  raise  its  temperature,  say  one  degree,  the  quantity  depending 
on  its  specific  heat,  it  is  utilised  in  two  different  ways.  Some  of  the 
heat  is  employed  in  overcoming  the  force  of  cohesion  of  the  particles  of 
the  substance,  and  causing  the  expansion  which  we  know  takes  place 
when  a  body  is  heated.  This  portion  takes  the  form  of  potential 
energy,  and  does  not  affect  the  thermometer;  the  remainder  of  the  heat 
is  employed  in  producing  a  movement  of  the  molecules  or  ultimate 
particles  of  the  body,  and  takes  the  form  of  kinetic  energy,  causing  the 
body  to  feel  hotter,  and  affecting  the  thermometer.  Different  sub- 
stances require  different  amounts  of  heat  for  these  two  purposes,  so 
that  different  quantities  of  heat  are  required  to  produce  an  increase  of 
one  degree  in  temperature  in  different  substances,  or,  in  other  words, 
the  specific  heat  for  different  substances  varies  according  to  their 
molecular  constitution.  In  ordinary  cases  the  greater  part  of  the  heat 
takes  the  form  of  kinetic  energy,  and  raises  the  temperature  of  the 
body.  There  are,  however,  certain  cases,  when  a  body  changes  its 
state  from  solid  to  liquid,  or  from  liquid  to  vapour,  when  a  laige 
amount  of  heat  is  received  by  the  body  without  any  change  in 
temperature.  The  heat  is  then  said  to  be  rendered  latent,  and  is 
really  spent  in  forcing  the  molecules  apart,  against  the  force  of 
cohesion;  taking  the  form  of  potential  energy. 
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A  hot  body  parts  with  its  heat  partly  by  conduction  and  partly  by 
radiation.  The  motion  of  the  molecules  of  a  hot  body  is  given  to  the 
medium  which  surrounds  them,  which  is  called  the  luminiferoua  ether, 
and  is  propagated  through  it  in  a  series  of  waves,  moving  at  a  great 
velocity.  This  wave  motion  of  the  luminiferous  ether  is  called  light  or 
radiant  heat — being  called  light  when  we  perceive  it  by  means  of  the 
eye,  and  radiant  heat  when  we  feel  it  by  the  sensation  of  heat,  or  dis* 
cover  it  by  the  thermometer.  An  ordinary  radiant  beam  consists  of 
waves  of  different  lengths,  and  we  can  separate  the  di£Ferent  wave 
lengths  by  passing  the  beam  through  a  prism.  We  are  able  to  detect 
the  waves  of  different  lengths  by  their  chemical  effects,  by  the  eye,  and 
by  means  of  the  thermometer  or  the  thermo-electric  pile.  When  the 
spectrum  of  a  radiant  beam  is  examined  it  is  found  that  a  luminous 
effect  is  produced  on  the  eye  only  by  the  waves  of  certain  lengths, 
varying  between  30,000  and  70,000ths  of  an  inch,  the  different  colours 
being  due  to  different  wave  lengths.  The  thermo-electric  pile  detects 
a  greater  amount  of  heat  below  the  red  rays  of  the  spectrum,  where  the 
length  of  the  waves  is  greater,  but  where  no  luminous  effect  is  pro- 
duced on  the  eye;  and  the  chemical  effects  are  found  to  be  greater  above 
the  violet,  where  the  wave  lengths  are  shortest,  and  where  neither 
light  can  be  detected  by  the  eye  nor  heat  by  the  thermo-electric  pile. 
The  amount  of  energy  of  a  radiant  ray  is  measured  by  the  heating  effect 
when  it  is  absorbed  by  any  substance,  or  when  the  wave  motion  is  used 
to  produce  motion  of  the  molecules  of  the  absorbing  body.  The  chemi- 
cal effect  of  a  radiation  is  no  measure  of  its  energy,  but  is  probably 
produced  by  properly  timed  vibrations,  shaking  asunder  the  atoms 
which  are  held  together  to  form  compound  molecules  by  an  unstable 
chemical  affinity.  The  effect,  which  may  be  very  great,  is  not  a 
dynamical  measure  of  the  cause,  in  the  same  way  that  the  effect  of  an 
avalanche  is  not  in  any  way  a  measure  of  the  slight  force  exerted  in  tho 
first  instance  to  start  it. 

If  we  examine  the  visible  part  of  a  radiation  we  find  that  some- 
substances  are  transparent,  or  allow  certain  rays  to  pass  through  them,, 
while  they  absorb  other  rays ;  as,  for  instance,  a  piece  of  red  glas^ 
allows  the  red  rays  to  pass  through,  but  absorbs  the  other  rays.  In 
such  cases  the  molecules  of  the  substances  are  able  to  take  up  from  the 
luminiferous  ether  the  vibrations  of  the  rays  which  it  absorbs,  but 
cannot  absorb  the  vibrations  of  the  rays  to  which  it  is  transparent. 
When  a  ray  of  dark  heat  is  examined,  it  is  found  in  a  similar  way  that 
certain  substances  allow  some  rays  to  pass  through,  and  absorb  others. 
As  the  molecules  of  certain  substances  are  in  this  way  able  to  take  up  or 
absorb  the  vibrations  of  the  luminiferous  ether  for  particular  rays,  so 
they  can  produce  in  the  luminiferous  ether  the  vibrations  for  the  same 
rays.  Therefore  a  substance  radiates  the  same  rays  which  it  absorbs, 
and  a  good  radiator  is  a  good  absorber.  Dark  heat  is  found  to  pass 
very  freely  through  rock  salt,  in  the  same  way  that  light  passes  through 
glass ;  while  alum  is  found  to  be  extremely  opaque  to  dark  heat,  but 
quite  transparent  to  light   A  solution  of  iodine  in  sulphide  of  carbon  is 
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very  transparent  to  the  dark  rays  of  heat,  and  is  opaque  to  light ;  so 
that  when  a  ray  is  passed  through  such  a  solution  the  dark  rays  can  he 
separated  from  the  luminous  rays,  and  these  dark  rays  can  he  afterwards 
concentrated  to  a  focus  hy  a  lens  of  rock  salt,  or  hy  a  reflector.  The 
dark  rays  of  an  electric  lamp  produce  intense  heat  at  the  focus,  so  that 
gun  cotton  is  exploded,  matches  are  ignited,  and  if  the  souroe  of  heat 
is  sufficiently  g^eat  even  platinum  can  he  hrought  to  a  white  heat,  low- 
ing the  transformation  of  dark  radiant  heat  into  light,  which  has  been 
called  colorescence.  The  molecules  of  any  particular  substance  are 
supposed  to  he  capable  of  vibrating  freely  only  in  certain  periods;  in 
the  case  of  solids  and  liquids  the  yibrations  may  be  of  any  period  lying 
within  certain  limits,  but  in  gases  the  periods  are  defined,  so  that  the 
molecules  can  only  vibrate  in  unison  with  certain  vibrations.  When  a 
radiant  beam,  which  consists  of  waves  of  different  lengths,  comes  to  the 
surface  of  a  body,  part  of  the  beam  is  reflected,  part  transmitted,  and 
part  absorbed.  The  vibrations  of  certain  periods  in  the  luminiferoiM 
ether  are  capable  of  exciting  vibrations  of  the  same  period  in  the  mole- 
cules of  the  body,  the  wave  corresponding  to  these  particular  vibratioaa 
in  the  ether  disappears,  and  the  body  absorbs  that  part  of  the  beam,  and 
becomes  heated.  The  molecules  of  the  body  not  being  able  to  vibrate 
in  unison  with  the  other  waves  of  the  beam,  they  pass  through  without 
absorption,  and  are  transmitted.  The  molecules  of  a  hot  body  in  the 
same  way  produce  vibrations  of  a  similar  period  in  the  ether,  and  Uie 
body  then  radiates  waves  of  a  similar  kind  to  those  which  it  absorbs. 
When  a  ray  of  light  passes  through  a  piece  of  coloured  glans  certain 
colours  are  selected  for  absorption  and  the  colour  of  the  rays  which  are 
transmitted  determines  what  we  call  the  colour  of  the  glass.  If  the 
glass  became  itself  luminous,  it  would  give  out  the  same  colour  which 
it  absorbed.  Many  examples  of  this  can  be  mentioned.  A  piece  of  red 
glass,  for  instance,  if  heated  to  a  high  heat,  and  examined  in  the  dark, 
is  found  to  give  out  a  green  light.  A  body  which  is  diathermoos,  or 
transparent  to  heat,  is  not  transparent  to  all  kinds  of  heat,  but  is  parti- 
cularly opaque  to  the  kind  of  heat  which  it  radiates  itself — that  is,  it 
is  opaque  to,  or  it  absorbs,  the  same  kind  of  heat  which  it  radiates  when 
heated.  Rock  salt,  which  is  very  transparent  to  most  kinds  of  heat,  is 
very  opaque  to  the  heat  given  out  by  another  piece  of  rock  salt ;  lamp- 
black absorbs  nearly  the  whole  of  any  visible  radiation  which  falls  on 
it,  reflecting  very  little,  and  transmitting  none;  while  white  lead 
reflects  nearly  all  the  luminous  part,  and  absorbs  nearly  all  the  heat 
rays. 

The  blackness  of  lamp-black  is  due  to  its  molecules  being  able  to 
vibrate  in  unison  with  waves  of  the  visible  spectrum,  all  of  which  it  can 
absorb.  It  can,  however,  emit  them  all,  for  the  whitest  light  of  our 
lamps  comes  from  this  lamp-black  in  an  incandescent  state.  Carbonic 
acid  gas  absorbs  very  little  of  the  dark  heat  given  out  froni  heated  solids, 
but  it  is  a  powerful  absorber  of  the  heat  given  out  by  the  carbonic  acid 
formed  by  the  combustion  of  a  flame  of  carbonic  oxide.  Water  is  very 
transparent  to  all  luminous  rays,  but  absorbs  most  of  the  heat  given 
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out  by  bodies  which  are  not  incandescent ;  some  heat,  however,  passes 
through  water,  but  this  heat,  although  it  affects  the  thermo-electric  pile, 
is  quite  incapable  of  melting  ice.  The  more  diathermic  a  body  is,  the 
more  difficult  it  is  to  warm  it  by  radiant  heat.  Sugar,  for  instance, 
will  be  highly  heated  by  exposure  to  heat  which  will  scarcely  warm 
common  salt ;  phosphorus  can  be  kept  for  some  time  in  the  dark  focus 
of  an  electric  lamp  without  catching  fire,  while  a  piece  of  platinum  is 
at  once  raised  to  a  white  heat,  and  bisulphide  of  carbon  is  hardly 
warmed  in  the  focus  when  exposed  for  a  time  sufficient  to  boil  water. 

We  have  seen  that  there  is  potential  energy  between  the  molecules 
of  two  bodies  which,  if  they  had  the  opportunity,  would  combine  chemi- 
cally. When  they  do  combine  chemically  the  molecules  rush  together, 
the  potential  energy  being  converted  into  actual  or  kinetic  energy,  or 
the  molecules  acquire  the  movement  which  we  call  heat.  The  amount 
of  heat  produced  by  chemical  combination  or  combustion  is  quite 
definite  for  different  substances,  so  that  a  pound  of  carbon,  for  instance, 
when  burnt,  produces  always  the  same  amuunt  of  heat.  The  quantity  of 
heat  is  estimated  either  in  foot-pounds,  which  is  its  mechanical  equiva- 
lent, or  by  the  number  of  pounds  of  water  which  can  be  raised  one 
degree  in  temperature.  The  heat  necessary  to  raise  one  pound  of 
water  one  degree  in  temperature  is  called  a  unit  of  heat,  and  has  for  its 
mechanical  equivalent  the  raising  one  pound  772  feet  high,  or  772  foot- 
pounds. One-horse  power,  which  is  equivalent  to  33,000  foot-pounds 
produced  in  a  minute,  is  eqnul  to  the  production  of  42*75  units  of  heat 
in  a  minute.  The  total  heat  of  combustion  of  a  pound  of  carbon  is 
1 1,186,280  foot-pounds,  or  14,490  units  of  heat,  and  the  heat  of  com- 
bustion of  a  pound  of  hydrogen  is  47,728,128  foot-pounds,  or  61,824 
units  of  heat.  If  it  were  possible  then  in  practice  to  convert  all  the 
heat  of  combustion  into  mechanical  effect,  the  heat  produced  by  the 
combustion  of  one  pound  of  carbon  in  a  minute  would  be  equal  to  339 
horse-power.  When  heat  is  converted  into  mechanical  effect  by  means 
of  a  steam  engine,  a  large  amount  of  the  total  heat  is  lost  as  mechanical 
effect,  and  a  great  deal  of  this  loss  is  absolutely  necessary.  The  heat 
required  to  convert  ice  into  water  is  143  units,  and  that  required  to 
convert  water  into  steam  is  966  units. 

One  pound  of  carbon  requires  2*66  lbs.  of  oxygen  for  its  complete 
combustion,  which  is  mixed  in  the  air  with  8*93  lbs.  of  nitrogen,  so 
that  the  products  of  combustion  of  a  pound  of  carbon  will  be  3*66  lbs. 
of  carbonic  acid,  and  8*93  lbs.  of  nitrogen,  or  12*59  lbs.  of  waste  gases. 
The  total  waste  gases  from  the  combustion  of  a  pound  of  hydrogen  will 
be  35'8  lbs.  Average  coal,  containing  80  per  cent,  of  carbon  and  5  per 
cent  of  hydrogen,  will  by  the  combustion  of  one  pound  produce  11  '86  lbs. 
of  waste  gases,  and  the  total  heat  will  be  15,002  units.  The  weste 
gases  must  pass  off  at  a  higher  temperature  than  the  steam,  and  they 
will  carry  off  with  them  at  least  1460  units  of  heat  if  they  take  away 
an  increased  temperature  of  500*".  The  remaining  heat,  14,642  units,  if 
all  used  in  converting  water  at  1 20"  into  steam  at  360**,  would  be  suffi- 
cient to  evaporate  1 2*3  lbs.  of  water.  If  the  steam  were  used  in  a  high- 
pressure  engine  the  steam  would  carry  away  the  whole  of  the  latent 
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beat,  which  for  12*3  lbs.  would  equal  11,881  units,  and  if  the  gaaes 
were  admitted  into  the  cylinder  at  a  temperature  of  360®,  and  expanded 
without  condensation  until  its  temperature  fell  to  212^,  the  maximum 
heat  converted  into  work  would  be  2201  units,  so  that  of  the  15,002 
units  of  heat  in  a  pound  of  coal,  not  more  than  2201  units  can  be  oon- 
Terted  into  work  in  a  high -pressure  engine.  In  practice  it  is  consi- 
dered a  fairly  good  result  if  a  pound  of  coal  converts  nine  pounds  of 
water  into  steam,  in  which  case  3521  units  of  heat  would  be  lost  in 
the  waste  gases,  bad  combustion,  and  radiation ;  8694  units  of  heat 
would  pass  off  as  latent  heat,  and  1611  units  would  be  the  most 
which  could  be  convertnl  into  work  if  no  condensation  took  place  in  the 
cylinder.  The  following  excellent  result  was  obtained  in  practice  in 
a  condensing  engine :  — 

Heut  carried  off  by  waste  gases,  .     .     •  1,620  units. 

„        „          by  condenser,     .     •     .  10,657     „ 

„        „          by  steam  jacket,     .     .  105     „ 

Lost  by  radiation, 359     „ 

Converted  into  work, 1,351     „ 

Such  a  result  as  this  is  seldom  obtained ;  many  engines  not  evaporating 
more  than  4  lbs.  of  water  for  a  pound  of  coal,  and  losing  from  the 
construction  and  condensation  in  the  cylinder  a  large  proportion  of  the 
heat  which  might  be  converted  into  work.  Waste  of  heat  in  a  steam 
engine  is  sometimes  caused  by  a  badly  constructed  boiler,  wh^i  the 
fuel  is  not  properly  consumed,  or  where  some  of  the  heat  is  allowed  to 
escape  which  might  have  been  taken  up  by  the  water ;  sometimes  by 
bad  firing,  when  the  fireman  allows  either  too  much  or  too  little  air,  by 
the  perfect  combustion  of  the  fuel,  and  sometimes  from  bad  construction 
in  the  engine  itself,  when  the  steam  produced  is  not  used  to  the  best 
advantage. 

The  greatest  loss  generally  arises  from  imperfect  combustion  of  the 
fuel  from  either  a  badly  constructed  boiler  or  from  bad  firing.  If  the 
oxygen  supplied  is  only  sufficient  to  form  carbonic  oxide,  the  heat  pro- 
duced by  a  pound  of  carbon  is  4520  units.  If,  therefore,  ten  per  cent, 
of  the  carbon  in  a  pound  of  average  coal  is  only  converted  into  carbonic 
oxide  there  will  be  a  loss  of  heat  from  this  cause  of  829  units,  the 
combustion  of  the  coal  producing  only  14,173  units  instead  of  15,000 
units  of  heat.  During  the  last  twenty-five  years  great  improvements  have 
taken  place  in  steam  engines;  the  quantity  of  coal  used  in  marine 
engines,  for  instance,  not  being  now  more  than  50  per  cent,  of  that  used 
in  1850.  Many  marine  engines  are  stated  now  to  evaporate  9  lbs.  of 
water  for  each  pound  of  coal. 

About  ^th  of  the  coal  annually  raised  in  Britain  is  absorbed  in  the 
iron  trade.  Several  of  the  later  improvements  in  the  manu  facture  of  gas 
have  effected  considerable  economy  in  fuel.  An  attempt  has  been  made 
with  a  certain  amount  of  success  to  use  the  heat  of  the  waste  gases 
from  blast  furnaces  to  heat  the  air  of  the  blast.  The  top  of  the  blast 
furnace  is  closed  generally  with  a  kind  of  cast-iron  baU,  which  can  be 
lowered  to  allow  the  ore  and  fuel  to  fall  into  the  furnace.     The  waste 
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gases,  oontainiDg  a  considerable  quantity  of  carbonic  oxide,  are  carried 
off  through  a  large  tube  to  an  oven  of  great  size,  filled  with  fire-brick, 
placed  so  that  the  gases  can  pass  through ;  at  the  bottom  a  sufficient 
quantity  of  air  is  admitted  to  complete  the  combustion  of  the  carbonic 
oxide.  When  the  fire-brick  is  heated  by  the  waste  gases  they  are 
turned  into  another  similar  oven,  and  the  air  which  is  driven  into  the 
blast  furnace  is  passed  through  the  first,  taking  up  the  heat  from  the 
heated  fire-brick,  in  this  way  the  temperature  of  the  blast  is,  if  re- 
quired, considerably  increased,  and  the  coal  used  to  heat  the  blast  is 
economised.  Generally  the  temperature  of  the  blast  entering  a  blast 
iiimace  is  about  1000*.  The  quantity  of  coke  required  to  smelt  a  ton 
of  iron  in  a  blast  furnace  of  good  construction  varies  from  26  to  30 
hundred  weight,  the  minimum  theoretical  quantity  being  about  20  hun- 
dred weight  It  is  roughly  estimated  that  the  coke  required  to  reduce 
a  ton  of  iron  from  ore  containing  40  per  cent  of  iron  is  utilised  as 
follows : — 

Melting  iron, 1*60  cwts. 

Melting  cinder,  .  .  .  .4*13 
Heat  rendered  latent  in  reducing  ore,  3*19 
Carbonising  iron  and  oxygen  of  ore,  7*43 
Ashes  and  water,  .  .  .  .1*63 
Calcining  limestone,  •         .         .      1*63 


II 

tf 
II 
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In  some  cases,  where  very  high  temperature  is  required  in  manufactures, 
it  is  absolutely  necessary  that  there  should  be  no  free  oxygen  in  the 
waste  gases,  so  that  the  air  admitted  to  the  fuel  should  not  be  quite 
sufficient  for  its  complete  combustion.  In  this  case  some  carbonic  oxide 
must  be  allowed  to  escape  with  the  waste  gases ;  in  other  cases  there 
is  no  harm  in  having  free  oxygen  present,  as  when  steel  is  melted  in 
crucibles.  In  such  cases  of  extremely  high  temperature  the  heat  is 
communicated  to  the  steel,  when  it  is  near  the  melting  point,  extremely 
slowly,  the  result  of  which  is  that  there  is  an  excessive  waste  of  fuel  and 
great  wear  and  tear  of  the  furnace.  The  actual  amount  of  heat  utilised 
in  melting  a  ton  of  steel  is  not  more  than  25  per  cent,  more  than  that 
necessary  to  melt  an  equal  quantity  of  cast  iron.  Therefore,  in  cases 
where  an  extremely  high  temperature  is  required  it  is  of  great  impor- 
tance that  the  air,  before  entering  into  combustion,  and  if  possible  the 
fuel,  should  be  at  a  high  temperature,  so  as  to  increase  as  much  as  pos- 
sible the  intensity  of  the  heat.  One  of  the  most  successful  furnaces  for 
producing  high  temperature  economically  and  with  inferior  fuel  is 
Biemens'  Regenerative  Gas  Furnace ;  it  consists  of  two  parts — the  pro- 
ducers, where  the  fuel  is  converted  into  gas,  and  the  regenerative  furnace, 
in  which  the  gases  from  the  producers  are  consumed.  The  gas  producer 
is  a  large  fire-brick  chamber,  one  side  of  which  is  inclined  at  an  angle 
of  about  45**,  with  a  grate  at  the  bottom.  The  oxygen  of  the  air  which 
passes  through  the  grate  unites  with  the  carbon  of  the  fuel,  forming 
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carbonic  acid,  which,  risiiig  through  the  mass  of  ignited  fuel,  takes  np 
another  equivalent  of  carbon,  and  forms  carbonic  oxide.  The  heat  pro- 
duced distils  the  carburutted  hydrogen  and  other  gases  from  the  foel, 
which,  with  the  carbonic  oxide  and  the  nitrogen  of  the  air,  rise  to  the 
top  of  the  chamber,  and  are  carried  through  a  tube  to  the  furnace. 
These  mixed  gases  contain  on  an  average  about  35  per  cent  of  combus- 
tible gas  and  65  per  cent,  of  nitrogen,  with  a  small  quantity  of  carbonic 
acid.  The  furnace  is  constructed  with  four  chambers,  underneath , 
which  are  filled  with  fire-brick,  placed  loosely,  with  spaces  between 
them.  A  system  of  valves  admits  the  gas  through  one  of  these  chambers 
and  air  through  another.  As  the  gas  and  air,  after  passing  through  these 
chambers,  enter  the  furnace  they  ignite,  the  flame  passes  over  Uie  floor 
of  the  furnace,  and  the  waste  gases,  at  a  high  temperature,  pass  down 
through  the  other  two  chambers,  giving  up  their  heat  to  the  fire-brick, 
and  finally  ascend  through  the  chimney,  at  a  temperature  of  about  300*. 
After  from  half  an  hour  to  an  hour,  according  to  circumstances,  the  valves 
are  reversed,  and  the  gas  and  air  enter  the  furnace  through  the  two 
chambers,  in  which  the  fire-brick  has  been  heated  by  the  waste  gases, 
taking  up  the  heat  from  the  fire-brick,  and  the  waste  gases  pass  down 
through  the  chamber,  through  which  the  gas  and  air  entered  in  the  first 
instance.  In  this  way  the  gas  and  air  are  very  highly  heated  by  means 
of  the  waste  heat  from  the  furnace  before  they  enter  into  combustion, 
and  the  quantity  of  gas  and  air  can  be  regulated  so  as  to  produce  the 
heat  required,  and  the  flame  can  be  made  of  any  quality  required, 
either  reducing  or  oxydising.  These  furnaces  have  been  very  success- 
fully applied  to  the  manufacture  of  iron,  steel,  and  glass,  effecting  a 
saving  of  from  40  to  50  per  cent,  in  fuel,  and  allowing  very  inferior 
fuel,  with  which  it  would  be  impossible  in  an  ordinary  furnace  to  ob- 
tain sufficiently  high  temperature,  to  be  employed. 

Another  very  successful  furnace  in  which  the  air  is  heated  before  it 
comes  in  contact  with  the  fuel,  and  in  which  the  waste  heat  is  utilised, 
is  Hofiman's  Kiln  for  burning  bricks,  lime,  &c.  These  ovens  or  kilns 
are  built  in  a  ring  with  a  chimney  in  the  centre.  When  in  operation, 
the  first  oven  is  generally  being  filled  with  fresh  brick,  and  the  burnt 
brick  is  being  taken  out  of  the  second.  There  is  no  partition  between 
the  ovens  except  between  the  first  and  last,  and  the  last  only  has  a  com- 
munication with  the  central  chimney.  The  air  enters  through  the  doors 
of  the  first  two  ovens,  which  are  open  to  allow  the  bricks  to  be  taken 
out  and  put  in,  and  passes  through  the  burnt  and  hot  bricks  in  the 
third  and  fourth  ovens.  The  bricks  are  cooled,  and  the  air  heated  in 
this  way  before  it  enters  the  next  ovens,  where,  the  bricks  are  being 
burnt,  the  fuel  being  introduced  through  holes  in  the  top.  Aiter  com- 
bustion the  waste  gases  pass  on  through  the  next  set  of  ovens,  heating 
and  drying  the  bricks  in  them,  and  finally  pass  through  the  last  oven 
to  the  chimney.  After  a  certain  time,  and  when  the  first  oven  is  filled 
with  f^sh  unbamt  brick,  the  partition  is  moved  forward  between  the 
first  and  second  ovens;  the  oven  which  was  the  first  becomes  the  last; 
the  opening  to  the  chimney  being  closed  in  the  oven  which  was  the  last, 
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the  firing  is  moved  forward  to  the  oven  next  that  last  fired.    In 
this  way  the  hurning  goes  on  continually. 

An  extremely  ingenious  method  of  diffusing  heat  is  shown  in 
Perkins'  high-pressure  wat#ir-h eating  system,  and  in  Perkins'  haking 
OTen.  The  haking  oven  is  formed  hy  a  numher  of  straight  tuhes  of 
iron,  of  Pinall  diameter,  nearly  filled  with  water,  and  closed  at  hoth 
ends.  Halt' of  the  tuhes,  which  are  slightly  inclined,  and  laid  close 
together,  form  the  bottom,  and  the  other  half  the  top  of  the  oven. 
The  ends  pass  through  a  fire-brick  wall,  and  project  for  a  few  inches 
into  a  fire.  The  water,  when  heated  by  the  fire,  circulates  through 
each  tube,  and  a  very  uniform  and  easily  regulated  heat  is  diffused 
through  the  oven.  Many  of  these  ovens  are  in  use  as  military  field 
ovens,  and  are  considered,  I  believe,  very  good,  and  portable.  Time 
does  not  permit  me  to  touch  on  many  more  interesting  arrangements, 
as,  for  instance,  the  use  of  dust  fuel,  or  fuel  in  the  liquid  stated  as  I 
have  ah^ady  very  much  exceeded  the  limits  usually  allowed. 


XXXTTL — On  the  Use  of  Peat  in  Siemens^  Regenerative  Oa* 
Furnace.      By  Alexander  Mac  Don n ell,  C.  E. 

[Read  Monday  Evening,  May  IS,  1874.] 

The  principle  of  the  Regenerative  Gaa  Furnace  is  so  well  established 
and  so  well  known  as  to  require  no  detailed  explanation,  so  that  I  need 
only  draw  attention  to  the  general  arrangement.  When  an  extremely 
high  temperature  is  required  it  is  generally  necessary,  if  solid  fuel  is 
used,  to  employ  it  in  a  very  concentrated  state;  this  is  nearly  always 
an  extremely  expensive  form  of  fuel,  and  thei>efore  many  attempts  have 
been  made  with  more  or  less  success  to  produce  very  high  temperature 
with  inferior  fuel.  In  the  Regenerative  Gas  Furnace  the  whole  of  the 
fuel  is  burnt  in  the  form  of  gas.  The  gas  producer  is  a  rectangular 
brick  chamber  with  one  side  inclined,  and  has  a  grate  at  the  bottom. 
The  fuel  is  charged  through  a  box  or  hopper  at  the  top,  and  falls  in  a 
thick  mass  on  the  grate  and  sloping  side.  The  air  entering  through 
the  grate  forms,  with  the  carbon  of  the  fuel  at  the  bottom,  carbooio 
acid,  which,  rising  through  the  ignited  fuel,  takes  up  another  equiva- 
lent of  carbon  and  forms  carbonic  oxide.  The  hydro-carbons  and  the 
moisture  are  distilled  by  the  heat,  and  the  carbonic  oxide,  mixed  with 
these  and  diluted  with  nitrogen,  rises  to  the  top  of  the  chamber  of  the 
producer,  and  is  carried  oft'  through  the  tube  to  the  furnace. 

In  passing  through  the  tube  the  gases  are  cooled,  and  moisture  and 
tar  are  condensed. 

The  furnace  is  built  with  four  chambers  underneath,  filled  with 
fire-brick,  stacked  loosely  together  with  spaces  between.  The  gas 
which  passes  from  the  producer  through  the  cooling  tube  enters  the 
furnace  through  one  of  these  chambers ;  the  air  necessary  for  combus- 
tion passing  through  the  one  next  it.     The  air  and  gas  meet  on  entering 
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the  furnace,  when  combustion  takes  place,  and  the  combined  gasea,  with 
the  waste  heat  of  combustion,  pass  away  to  the  chimney  through  the 
other  two  chambers,  giving  up  a  large  quantity  of  heat  to  the  fire- 
brick. After  a  time,  when  the  fire-brick  has  become  heated  (generally 
about  half  an  hour),  a  properly  arranged  system  of  Talves  are  turned, 
and  the  cold  air  and  gas  enter  through  the  two  heated  chambers, 
becoming  heated  while  passing  through  the  fire-brick.  The  gases,  with 
the  waste  heat  of  combustion,  then  pass  away  to  the  flue  through  the 
chambers  through  which  the  air  and  gas  formerly  entered. 

By  thus  reversing  the  current  regularly,  almost  all  the  heat  of 
combustion  is  retained  in  the  furnace,  and  nn  extremely  high  tempera- 
ture can  be  obtained,  so  that  there  is  no  difficulty  in  obtaining  a  full 
welding  heat  for  iron,  which  is  estimated  at  290<P,  F.,  or  the  melting 
heat  of  steel,  which  is  4000^  F. 

It  will  be  seen  at  once  that  the  disadvantages  of  peat  as  a  fuel,  its 
bulk,  its  dampness,  and  its  want  of  concentration,  do  not  prevent  its 
being  used  with  advantage  in  such  a  furnace. 

The  moisture  of  the  peat  must  of  course  be  driven  off,  but  even 
when  the  peat  is  very  damp  this  is  done  in  an  inexpensive  way,  and 
when  the  cooling  tube  is  sufficiently  long  the  vapour  is  condensed,  so 
that  it  does  not  injure  the  inflammable  gases.  I  do  not  think  that  the 
water  contained  in  the  peat  in  the  form  of  moisture  is  decomposed  in 
the  gas  producer,  as  it  is  distilled  off  at  too  low  a  temperature.  There 
is  of  course  a  slight  loss  of  heat  in  vapourising  the  moisture,  and  again 
in  cooling  the  gas  so  as  to  condense  the  vapour;  but  this  latter  loss  is 
very  slight,  as  there  is  hardly  anything  gained  by  allowing  the  gaa  to 
enter  the  regenerative  chamber  at  a  high  temperature.  The  tempera* 
ture  of  the  waste  gases,  as  they  pass  away  through  the  flue,  must  be  at 
least  as  great  as  the  temperature  of  the  gas  entering  the  regenerative 
chamber.  The  condensed  water  and  tar  run  off  mixed,  from  one  end 
of  the  cooling  tube,  in  a  constant  stream.  The  tar  does  not  separate  to 
any  great  extent  from  the  water  until  heated  to  a  temperature  of  about 
180^,  F.  I  have  given  Dr.  Eeynolds'  samples  of  the  gas,  the  con- 
densed water,  and  the  tar,  from  the  furnace  at  the  Inchicore  Works, 
and  he  will  probably  be  able  to  give  the  Society  information  as  to  their 
chemical  composition,  and  commercial  value.  I  have  found  in  practice 
that  peat  answers  extremely  well  in  a  furnace  for  heating  iron  to  a 
welding  heat  to  be  forged  under  a  steam  hammer;  and  unless  the  x)eat 
is  very  damp,  the  water  exceeding,  I  should  say  roughly,  nearly  40 
per  cent.,  I  have  not  found  that  the  heat  in  the  furnace  has  been 
effected  by  it.  The  furnace  in  which  I  have  ufled  peat  was  lit  on 
February  10,  1874,  and  since  that  time  it  has  never  been  at  a  lower 
temperature  than  a  bright  white  heat.  Before  this  Siemens'  furnace 
was  built,  the  iron  was  heated  in  an  air  furnace,  and  the  average 
quantity  of  coal  required  for  forging  a  ton  of  iron,  from  scrap  iron  to 
finished  forging,  was  4*96 :  tons,  on  an  average  of  six  months  The 
result  of  the  use  of  peat  for  ten  weeks  in  Siemens'  gas  furnace  is,  that 
a  ton  of  iron  has  been  forged  with  5-09  tons  of  peat.  A  ton  of  peat, 
therefore,  when  used  in  Siemens'  furnace  performs  as  much  duty  as  a 
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ton  of  coal  in  the  ordinary  air  furnace.  There  are  a  few  other  points 
in  which  Siemens'  furnace  is  more  economical  than  the  air  furnace — 
the  waste  of  iron  being  less,  and  the  quantity  of  iron  forged  in  a  given 
time  being  greater.  Taking  the  price  of  coal  at  2^.  a  ton,  and  peat 
at  14«.  a  ton  (which  was  the  lowest  price  I  could  get  it  at),  the  total 
economy  resulting  from  the  use  of  Siemens'  furnace  has  amounted  to 
£4  7«.  9d,  a  ton  of  finished  forgings.  In  this  the  comparison  has  been 
between  coal  used  in  the  air  furnace  and  peat  used  in  Siemens'  furnace* 
I  am  not  able  to  give  a  very  accurate  comparison  between  coal  and  peat, 
both  being  used  in  Siemens*  furnace,  as  I  have  only  tried  coal  in  it  for 
two  weeks,  which  is  not  quite  long  enough  to  give  a  fair  average. 
However,  the  result  of  this  is,  that  a  ton  of  iron  has  been  forged  with 
3*63  tons  of  coaL  The  coal  which  can  be  used  in  Siemens'  furnace 
may  be  of  an  inferior  quality,  and  the  price  should  be  taken  at  probably 
3«.  a  ton  less  than  the  best  coal.  Taking,  therefore,  the  price  of  coal 
delivered  at  the  furnace  at  18«.  a  ton,  which  would  be  nearly  the 
present  price,  the  price  of  peat  should  not  exceed  I2s.  \0d,  a  ton  ta 
compete  with  coal.  I  should  be  inclined  to  put  the  price  of  peat 
rather  lower  than  this,  as  I  think  that  a  longer  use  of  coal  in  the  fur- 
nace would  show  that  the  consumption  could  be  reduced.  Other  trials 
of  peat  which  I  have  made  in  steam  engines  would  give  a  price  for 
peat  varying  from  8«.  6d.  to  9^.  a  ton,  the  price  of  coal  being  taken  at 
20«.  a  ton. 

I  think  this  trial  of  peat  may  be  considered  a  fairly  successful  one, 
and  I  may  mention  that  the  success  of  it  was  greatly  due  to  the  intelli- 
gent way  the  men  who  were  engaged  at  the  furnace  applied  themselves 
to  their  work,  many  of  them  never  having  seen,  and  I  believe  none  of 
them  ever  having  worked,  a  furnace  of  the  kind. 

NoTB. — A  longer  use  of  coal  in  Siemens'  Furnace  gave  a  ton  of  iron  forged 
with  2'75  tons  of  coal.  This  would  give  9«.  Qd,  as  the  price  of  peat  to  compete 
with  coal  at  18«.  a  ton. 


XXXVIII. — On  OlacurSy  Ancient  and  Modern^  being  tJie  Abstract 
of  a  Discourse  by  Edward  Hull,  Esq.,  F.  R.  S.,  Professor 
of  Geology,  Royal  College  of  Science ;  Director  of  tLo 
Geological  Survey  of  Ireland, 

[Delivered  Monday  Evening,  February  16,  1874.} 

Mr.  Hull  said  that  the  sight  of  the  snow-fields  which  accumulate  oq 
high  mountains  was  one  of  the  most  impressive  to  a  traveller  viewing 
it  for  the  first  time.  But  if  the  accumulation  of  snow  and  ice  on  the 
higher  parts  of  the  globe  was  not  regulated,  it  would  in  the  course  of 
ages  interfere  with  the  balance  of  nature  and  the  stability  of  the  world. 
But  this  was  prevented  by  glaciers,  which  are  to  snow-fields  what 
sluices  and  weirs  are  to  reservoirs.  The  main  function  of  glaciers  is  to 
check  the  accumulation  of  snow  on  the  mountains ;  but  the  next  must 
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tisefnl  purpose  which  they  fulfil  is  to  irrigate  the  lowlands,  especially 
in  the  season  when  this  is  most  required.     Glaciers  are  rivers  of  ice  ; 
and  the  masses  of  snow  hecoroe  converted  into  ice  by  pressure,  the 
transitional  point  being  at  their  junction  with  the  snow-fields ;  at  the 
nev^e.     It  has  long  been  known  that  glaciers  moved  ;  and  they  have 
sometimes  invaded  and  destroyed  villages ;  but  it  is  only  recently  that 
the  details  of  this  phenomenon  have  been  ascertained  by  Professor 
Agassiz  and  Professor  James  Forbes,  and  the  results  published  in  his 
*' Travels  in  the  Alps."     The  investigation  was  first  undertaken  by 
Professor  Agassis.     M.  Hugi  erected  a*  cabin  on  the  Aar  glacier  in 
1827,  and  Ph)fessor  Agassiz  discovered  that  between  1827  and  1830  it 
had  moved  100  metres,  or  1 10  yards.     In  1836  it  had  moved  714,  and 
in  1841,  1428  metres  trom  its  original  position,  giving  an  average  of 
110  yards  per  annum.     In  1841  Agassiz  commenced  experiments  on 
the  Aar  and  Finster  Aar  glaciers,  and  wrote  to  Professor  Forbes  to  aa- 
aist  him.     In  the  meantime  he  commenced  operations  himself,  by  taking 
up  bis  position  on  one  side  of  tbe  glacier  with  a  theodolite,  and  plant- 
ing a  row  of  stakes  in  holes  cut  in  the  ice  at  intervals  of  100  metres^ 
The  stakes  at  100  metres  from  the  bank  moved  160  feet  in  a  year; 
that  at  200,  225 ;  that  at  300,  in  the  centre  of  the  glacier,  369  feet 
Therefore,  the  glacier  moved  most  rapidly  in  the  centre,  as  is  the  case 
with  a  river.     Forbes  subsequently  commenced  experiments  on  the 
Mer  de  Glace,  and  came  te  the  same  conclusions  respecting  glacier  mo- 
tion.    This  determines  the  cause  of  the  motion  to  be  msiidy  gravity. 
Dr.  Tyndall,  having  studied  the  researches  of  his  predecessors,  con- 
tinued them.     When  a  river  bends,  its  maximum  velocity  is  not  in  the 
centre  of  the  channel.     Tyndall  and  Prest  made  transverse  observations 
on  the  Mer  de  Glace  at  different  pointo  where  it  bends,  and  found  that 
in  this  particular  also  tbe  motion  corresponds  with  that  of  a  river. 
A  glacier  is,  therefore,  when  viewed  on  a  large  scale,  a  plastic  mass, 
capable  of  moving  like  water,  but  much  slower.      Three  different 
classes  of  effects  are  produced  by  a  Racier  in  moving  down  ite  valley. 
First,  the  glacier  polishes  and  scores  its  bed  and  side&     Thus,  the 
marks  which  former  ice  has  left  can  be  pmnted  out*    The  glacier  has  a 
double  motion :  the  upper  surface  moves  more  rapidly  than  the  sides 
and  bottom,  and  the  mass  also  slides  bodily  down  its  bed.     Whenever, 
therefore,  it  holds  a  stone  or  hard  material  embedded  in  ite  mass,  which 
comes  in  contact  with  the  sides  or  bottom,  it  scores  the  surface  over 
which  it  moves.     The  second  effect  is  to  transport  rocks  from  one  part 
of  the  mountain  to  another.    Almost  every  glacier  carries  down  large 
masses  of  loose  rock.     These  form  streams  of  rock,  called  moraines, 
medial  and  lateral.    The  stones  are  not  continued  down  into  the  mass 
of  the  ice,  but  are  carried  on  the  surface,  the  glacier  always  tending  to 
cast  any  blocks  which  may  be  embedded  in  ite  mass  up  to  the  surface. 
The  cliffs  and  masses  of  rock  above  a  glacier  are  constently  crumbling 
and  discharging  loose  rock  upon  ite  surface,  especially  in  spring.    These 
are  finally  discharged  at  the  lower  end  of  the  glacier,  and  form  what 
are  called  **  terminal  moraines.'*     The  size  of  a  terminal  moraine  forms 
the  measure  of  the  amount  of  work  done  by  the  glacier  in  carrying 
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down  maseea  of  rock.  We  sometimes  see  a  large  mass  of  stone  on  a 
glacier,  supported  by  a  slender  pillar  of  ice.  This  represents  the 
amount  to  which  the  glacier  has  been  melted  away  by  the  summer 
heat,  while  the  pedestal,  being  in  the  shade,  has  not  melted.  If  the 
glacier  were  dried  up,  the  moraines  and  rocks  would  be  left  stranded 
under  the  places  they  had  occupied.  If  such  deposits  were  found 
among  mountains  which  now  retain  no  proper  snow-fields  or  glaciers, 
we  may  conclude  that  former  ice  was  the  agent.  The  fourth  effect  of 
glaciers  is  to  pen  up  the  waters  of  a  valley  into  the  form  of  lakes,  or  to 
scoop  out  hollows  in  the  solid  rock  itself,  and  thus  produce  lakes.  Gla- 
ciers are  the  cause  of  a  large  number  of  lakes,  either  by  throwing  great 
moraines  across  valleys,  or  by  producing  true  rock-basins.  This  was 
first  pointed  out  by  Professor  Kamsay.  We  may  ask  if  glaciers  were 
formerly  more  extended  than  at  the  present  day.  Traces  of  glaciera, 
such  as  scorings,  moraines,  and  perched  blocks,  &c.,  occur  in  the  Swiss 
valleys,  far  below  any  existing  glaciers.  This  was  first  observed  by 
De  Saussure,  and  subsequently  by  Charpentier,  Agassiz,  &o.  They 
concluded  that  the  glaciers  of  the  Alps  were  formerly  far  more  ex- 
tended than  at  the  present  day,  and  that  their  effects  are  found  far  from 
existing  glaciers.  The  Swiss  Alps  are  twenty  or  thirty  miles  from  the 
Jura,  and  are  divided  by  the  valley  of  Geneva.  There  are  great  boulders 
on  the  flanks  of  the  Jura,  which  have  been  carried  all  across  the  valley, 
and  stranded  several  hundred  feet  above  the  town  of  Geneva.  There 
is  one  block  of  granitic  gneiss,  called  *^  Pierre-a-£6t,"  so  large  that  a 
considerable  quarry  was  opened  in  it,  which  was  evidently  carried  thirty 
or  forty  miles  across  the  great  plain,  from  the  neighbourhood  of  Mont 
Blanc,  by  a  glacier.  A  glacier  must  have  filled  this  great  valley  to 
the  height  of  1000  feet  or  so  above  its  present  surface.  The  great 
block  above  referred  to  has  been  purchased  by  the  town  of  Geneva  to 
prevent  its  being  quarried  quite  away. 

The  great  glaciers  of  the  Himalayas,  and  those  of  northern  and 
middle  Europe,  also  extended  far  lower  than  at  the  present  day.  At 
a  former  period,  as  indicated  by  Sir  Koderic  Murchison,  by  the  limit  of 
erratic  blocks  drifted  by  icebergs,  or  earned  on  an  ice-sheet,  from 
Scandinavia,*  all  the  land  above  water  north  of  the  middle  of  Germany 
and  Russia  must  have  been  covered  with  ice,  having  a  general  motion 
from  north  and  north-west  towards  the  south  and  south-east.  On  exa- 
mining the  valleys  of  North  Wales  and  Cumberland,  Agassiz  discovered 
that  the  highlands  of  Britain  had  formerly  been  the  seats  of  snow-fields 
and  glaciers.  The  highlands  and  lowlands  of  Scotland  also  exhibit 
traces  of  glacial  action :  the  rocks  are  polished,  boulders  have  been 
transported,  lakes  formed  and  scooped  out,  lateral  and  medial  moraines 
deposited.  Nearly  the  whole  of  Ireland  was,  likewise,  formerly  the 
seat  of  glacial  action.  Whenever  the  rocky  surface  is  denuded  of  its 
covering  of  boulder  clay,  which  is  itself  of  glacial  formation,  thb  sur- 
face is  observed  to  be  polished,  grooved,  and  striated  generally  in  pa- 


*  As  shown  oil  hii  Geological  Map  of  Europe. 
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rallel  lines,  indicating  the  direction  of  the  ice-movement.    The  coast 
tow^ards  Howth  is  glaciated  or  covered  with  hoolder  day,  and  strewn 
with  transported  boalders.     The  directions  of  the  lines  indicate  the 
direction  in  which  the  ice  has  moved.    This  has  been  determined  bj 
the  Kev.  M.  H.  Close  with  remarkable  precision.*    The  central  plain 
of  Ireland  was  the  seat  of  an  enormous  mass  of  snow,  several  thousand 
feet,  perhaps,  in  depth,  which  forced  the  accumulated  ice  out  at  iti 
edges  in  several  directions,  even  over  hills  which  lay  in  the  track.  But 
in  the  north-east  of  'Ireland  the  ice  does  not  seem  to  have  oonie  from 
the  centre,  but  from  Scotland,!  and  moved  in  a  south-westerlj  direc- 
tion.    The  phenomena  in  the  centre  of  Ireland  were  not  produced  bj 
genuine  glaciers,  but  rather  by  a  vast  sheet  of  ice  and  snow  covering 
the  whole  country,  similar  to  that  which  covers  Greenland  at  the  pre- 
sent day.     This  country  illustrates  the  state  of  all  north  Europe  daring 
the  earliest  stage  of  the  glacial  period.     The  glacial  period  may  be  di- 
vided into  three  sub-periods:  1st  sub-period — The  country  was  covered 
with  a  great  sheet  of  ice,  at  the  commencement  of  the  extreme  refri- 
geration  of  the  northern  hemisphere.     At  this  period  the  land  was 
elevated  considerably  above  its  present  altitude,  and  a  portion  of  the 
sea  was  then  left  dry,  and  covered  with  ice.     Perhaps  it  was  at  this 
period   that   the   mammoth    migrated    from  Asia  and   Europe   into 
Britain.    2nd  sub-period — The  land  sunk  gradually  to  1000  or  1 200  feet 
below  its  present  level.     This  is  called  the  inter-glacial  period,  and  the 
climate  does  not  seem  to  have  been  very  severe.     Only  a  small  portion 
of  the  present  existing  land  remained  above  the  water,  which  rose  far 
up  the  sides  of  the  present  mountains,  most  of  which  were  then  islands. 
We  find  gravels  with  sea-shells  at  a  height  of  1000  or  1200  feet  above 
the  sea :    such  had  been  discovered  by  Mr.  Close  in  Wicklow.     3rd 
period — The  land  was  again  lowered  to  nearly  its  present  level,  and 
glacial  conditions  reappeared.     Then  the  British  mountains  sent  down 
glaciers  into  the  sea,  from  which  floating  icebergs  became  detached. 
This  gradually  gave  place  to  the  existing  condition  of  things,  by  re- 
treat of  the  glaciers  up  their  valleys.     As  they  retreated  they  left  a 
series  of  little  terminal  moraines  extending  gradually  up  to  the  tops  of 
the  mountains  in  Britain.     At  this  period  man  came  upon  the  scene. 
There  is  no  evidence  of  his  having  existed  at  the  time  of  the  great  ice- 
sheet  :  man's  advent  was  reserved  for  a  period  more  fitted  to  his  phy- 
sical enjoyment ;  but  he  was  certainly  contemporaneous  with  many  of 
the  large  mammalia  which  have  since  become  extinct,  such  as  the 
mammoth,  the  great  Irish  deer,  cave  bear,  hoi  primigeniuB,  &c. 

Mr.  Porte,  with  the  assistance  of  Mr.  Peake,  then  exhibited  some 
views  of  Swiss  glaciers  on  the  screen,  in  illustration  of  Mr.  Hull's  dis- 
course. 


*  **  On  the  General  QUciatioQ  of  Ireland,"  Journal  of  the  Royal  Geological  Society, 

▼ol.  i.,  part  3,  p.  207. 

t  According  to  observations  taken  at  Fair  Head,  Co.  Antrim,  in  1871,  where  the 
direction  of  the  ice-flovr  haa  been  from  N.E.  to  S.VV. — R  H. 
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XXXEK. — On  the  Nature  of  Rudimental  and  Provisional  Organs. 
Being  a  Discourse  by  Alexander  Macalister,  M.  D., 
Professor  of  2iOology,  IJniversity  of  Dublin,  and  Honorary 
Professor  of  Artistic  Anatomy ,  Eoyal  Dublin  Society. 

[Deli?ered  Monday  Eyening,  December  2l8t,  1874.] 

Iv  following  up  the  forms  composing  the  Animal  Kingdom,  from  the 
simplest  to  the  most  complicated,  we  are  struck  by  observiDg  that  there 
is  a  constant  specialization  of  function  taking  place,  and  correlated  there- 
with a  differentiation  of  structure;  that  is,  while  in  the  simple  organisms 
life  processes  are  simple  and  subject  to  little  variety,  every  succeeding 
class  has  its  functions  more  numerous,  more  separated,  and  has  organs 
set  apart  for  their  discharge,  e.g.  while  in  Amaha  motion,  nutrition, 
&c.,  are  accomplished  by  the  same  material,  in  Jffydra  a  separate  set 
of  cells  are  motor  and  sentient  and  others  subserve  the  function  of 
nutrition. 

Whatever  the  nature  of  the  interdependence  between  the  differenti- 
ation of  structure  and  of  function  may  be,  it  is  so  close  that  we  may 
establish  it  as  a  general  rule  that  the  size  of  an  organ  is  an  index  of  the 
amount  of  use  made  of  it.  Thus  in  the  tail  of  a  cetacean  the  muscles 
are  the  same  in  number  and  position  as  those  in  the  tail  of  a  cat ;  but  in 
the  former  they  are  proportionally  seven  times  more  developed  than 
in  the  latter;  as  in  the  whale  the  tail  is  the  chief  organ  of  propulsion. 

In  nearly  every  form  of  animal  above  the  worms  we  come  across, . 
in  the  course  of  anatomical  research,  parts  which  appear  incapable  of 
discharging  any  function  ;  and  to  some  of  these  the  name  rudimental 
organs  has  been  given.  Much  confusion  has  arisen  from  a  want  of 
precision  in  defining  such  structures,  and  from  confounding  three 
classes  of  organs  together — rudimental,  nascent,  and  provisional.  A 
rudimental  organ  is  the  functionless  representative  of  an  organ  useful 
in  other  animals,  but  which  at  no  period  of  the  life  of  the  individual 
possessing  it  ever  discharged  any  duty  or  subserved  any  use  in  the 
economy.  A  nascent  organ  is  the  first  stage  of  a  differentiation  for  the 
purpose  of  performing  an  incipient  function.  A  provisional  organ  is 
one  developed  and  functional  at  one  period  only  of  6ui  animal's  life  cycle, 
becoming  wasted,  often  obsolete,  in  succeeding  stages.  These  three  can  be 
most  easily  understood  from  examples.  Thus,  of  rudimental  organs  we 
may  take  the  muscles  in  the  paddle  of  a  whale,  which  are  rudiments  of 
the  forearm  group  of  muscles.  As  the  wrist-joint  has  in  JBakenoptera 
rostrata  no  synovial  membrane  there  can  be  no  action,  and  all  together 
the  contractile  substance  in  the  entire  forearm  of  a  large  whale  might 
not  weigh  thirty  grains.  In  the  Olohiocephalus  (the  bottle-nose)  and 
in  the  Razorback  {Physdlus)  there  is  absolutely  no  muscular  tissue  at 
all,  and  only  fibrous  bands  replacing  the  biceps  and  forearm  muscles; 
and  here  we  may  digress  to  notice  that  it  is  eminently  characteristic  of 
rudimental  organs  that  they  are  exceedingly  variable;  thus  in  the  two 
forearms  of  the  lesser  Rorqual,  dissected  by  Dr.  Carte  and  myself,  there 
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were  neveral  discrepancies;  and  in  the  specimen  of  the  same  form  dis- 
sected by  Mr.  Perrin  the  muscular  rudiments,  as  w^ell  as  in  tfa£ 
BdUsnoptfra  examined  by  Dr.  Struthers.  were  ditTerent  from  eith^. 
That  these  raascles  are  true  rudiments  and  agree  with  my  definition  is 
dedncible  from  the  consideration  that,  even  had  the  wrist  a  synovial 
membrane,  the  force  of  the  contraction  of  sixty  grains  of  muscle, 
determined  according  to  Professor  Haughton's  constants,  would  not 
have  sufficed  to  produce  the  smallest  flexion  movement. 

As  an  example  of  a  nascent  organ  we  may  take  the  proceanes  of  the 
neuro-muscular  cells  in  Hyd/ra^  and  the  motor  stratum  of  OrefmrinA 
gigantea^  the  first  steps  towaitls  the  formation  of  a  separate  muscular 
system,  or  the  veins  from  the  swimming  bladder  of  ProtopUnu^ 
which,  instead  of  ending  in  the  pre-auricular  part  of  the  infe- 
rior vena  cava  or  into  the  hepato-portal,  enter  the  pericardioni, 
and  there  dilate  previous  to  opening  into  the  ventricle.  This  is  the 
foreshadowing  of  the  left  auricle  of  the  heart,  and  of  the  separate 
arterial  circulation  of  Sauropsids  and  Mammals. 

As  an  instance  of  provisional  organs,  we  may  take  the  eyee  of  the 
Barnacle  and  their  shells.  These  curious  Crustacea  begin  life  as  a  £ree 
swimming  nauplius-like  larvfB  with  a  central  complex  eye,  but  on 
becoming  sessile  they  lose  this  and  become  quite  blind. 

Contrasting  these  two  forms  of  organs  with  the  first,  we  notice  that 
while  rudimental  organs  are  individually  variable,  nascent  and  pro- 
visional organs  are  individually  constant  and  similar.  Thus  in  twenty 
Protopteri  the  venous  arrangement  will  be  found  identical  in  all,  or  in 
any  number  of  larval  cirripedes  the  eye  is  the  same  in  all,  while,  as 
already  remarked,  in  the  case  of  genuine  rudiments  they  are  acarcely 
alike  in  two  individuals.  Indeed,  rudimental  organs  may  be  zoolo* 
gicully  divided  into  two  classes — ^first,  those  always  present  in  the 
species;  and,  secondly,  those  only  occasionally  present.  As  an  example 
of  the  first  series,  we  may  take  the  plica  semilunaris  in  the  inner 
corner  of  the  eye,  the  rudiment  of  the  third  eyelid  present  in  bo  many 
lower  vertebrates — sharks,  reptiles,  and  birds.  As  an  example  of  the 
second  series,  we  may  take  the  supracondyloid  process  of  the  human 
humerus,  where  we  have  a  rudiment  of  the  constant  arrangement  Id 
the  humeri  of  so  many  of  the  lower  Mammals,  but  one  very  raneiy 
present  in  man,  only  about  sixty  cases  being  on  record.  Many 
muscular  varieties  common,  but  by  no  means  constant,  in  num,  are  of 
this  type.  There  are  literally  hundreds  of  such  occasional  rudiments 
known — in  fact  they  are  far  more  numerous  than  those  of  the  first 
class,  and  to  this  we  will  dii'ect  attention  in  the  sequeL 

Another  mode  of  classification  of  these  organs  is  more  strictly 
morphological,  according  to  the  nature  of  the  organs  which  become  rudi- 
mental. Thus  they  may  be,  first,  rudiments  of  organs  whose 
functional  representatives  exist  only  in  animals  much  lower  in  the 
scale  of  nature:  such  structures  are  known  as  vanishing  organs;  or, 
secondly,  rudiments  of  organs  of  a  more  generalized  type,  whose 
functional  representatives  are  found  in  correlated  forms:  these  are 
called  retrograded  organs. 
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There  is  an  essential  difference  between  these  two  fonua  of 
rudiment,  which  will  be  the  more  stroDgtj  marked  when  we  stud)'  the 
conditions  under  which  organs  become  rudimentary.  Of  vanishing 
organs,  we  have  examples  in  the  branchial  clefts  of  the  higher  Tcrte- 
hrates,  which  never  breathe  by  gills,  or  in  the  trace  of  the  left  duct  of 
Cuvier  in  the  human  heart  (Fig.  I,D,/;  Fig,  2,  rf' <;),  where  we  find 
a  rndimental  impervious  biind  representing  the  vein-holding  fold  of 
marsupials  (Fig.  1,  C,  /) 
and  lower  vertebrates.  -  C  B  A 

The    gradations     of       i  r 

arrangement  in  the  vein 
of  the  higher  as  compared 
with  those  of  the  lower 
vertebrates  famish  na 
with  some  very  striking 
initances  of  snch  rudi- 
ments in  the  process  of 
formation,  aa  will  be  seen 
in  the  accompanying  dia- 
gram (Fig.  2). 

Of  retrograded  rudiments  we 
have  examples  in  the  tooth  pulps 
which  exist  in  the  embryo  of 
some  parrots  and  Chelonians;  in 
the  embryonic  teeth  of  whalebone 
whales  which  never  eat  the  gums; 
in  the  useless  eyesfonndinso many 
cave  -  dwelling  animals,  Proteut, 
Amhlyop»i»,  &c. ;  in  the  aborted 
index  and  middle  toes  of  the  kanga- 
roo, and  the  rndimental  thumbs  of 
Cohhti*  and  BraehyUlet, 

It  is  impossible  to  contemplate  them  radlments  (of  which  I  hav« 
only  given  a  few  examples  out  of  the  very  many  known  to  anatomists) 
without  reasoning  aa  to  the  conditions  under  which  ttiese  organs 
become  rndimental,  and  in  this  connexion  we  have  much  to  learn  from 
the  observation  of  the  history  of  provisional  organs.  These  may  also 
be  grouped  morphologically  into  two  categories — first,  provisional 
oi^ane,  which  are  the  repreaentatives  of  organs  permanenUy  existing  in 
lower  forma;  and  second,  epeoialstmcturee  developed  for  temporary  use- 


Fig.  2.t 


*  Fig.  1.  Arrangementa  of  vessels  anleriiig  tbe  hesrt  in  Ichthyopstils  (A) ;  Rep- 
tiles (B)  \  Maraupiida  (C)  ;  and  Man  |D) ;  a  =  Buricle,  a' ^ left  ■ariole,  v-vea- 
tricte,  «  =  coroiiaiy  veia,  t^mpeiior  vena  cava  right,  I » Isft  superior  vena  caTS, 
>  =  inferior  vena  cava. 

f  Fig.  S.  Arrangements  of  centnl  venoos  ajBtem  in  embryo  (A);  Harsnpials  (B)  ; 
and  Han  (C) ;  a  o  giniu  venoaiu,  di  "  right  duet  of  Cuvier,  d  f  =  left  ditLa,  ■  i*  ca 
•ubelavian  veiiit,  « ■>  left  vena  innominata,  i  =  vena  aiygoa,  t'  ••  vena  hemiaif  gos. 
VOL.  VI. — HO.  4.  3 1 
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for  conveDience  we  may  name  these  representatiTe  and  special  prwri- 
eionttl  oi^ans  reHpectirely,  Of  the  first  we  have  a  Tery  good  example  in 
theTelvmof  U(dlusca(£^.  5,  B  aad  C,  c),wtiich  ie  a  ciliated  umplsoc 


Kg-  >.*  Fig-  *-t 

bilobed  disk  appended  ta  the  head  of  the  earliest  embryonic  stage  of « 
molloso,  lostspeedityin  the  oourssof  growth,  and  which  is  identical  in 
position,  stracture,  and  nature  with  the  permanent  trochal  discs  of  the 
Rotifers  or  wheel  Animaloulte,  or  with  the  ciliary  crown  in  the  larns 


*  Fig.  8.  Fluteiii  1u-v»  of  ui  Echinodenn. 
t  Fig.  4.  Poljtrochsl  larva  of  sn  Annelid. 
X  Fig.  6.  (A)  Lorvk  of  Annelid,  ibaviiig  the  telotrochal  type  of  cQitir  avra. 


wilhtheT.         ,,- - 

the  foot  [J)  below ;  (C)  Ouleropod  lamt  ii 
budding  (i). 


v  idTuiced  stage,  with  teotsclf* 
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of  some  worms  (Fig.  4  and  Sy  A,  e).    The  relationship  can  be  seen  in. 
the  out  of  these  three  structures. 

This  is  one  of  the  many  testimonies  that  Comparative  Anatomy  is- 
bearing  to  the  relationship  existing  between  MoUusca  and  Worms ;  for^ 
strange  as  it  may  appear,  a  mollusc  is  really  one  joint  of  a  worm 
expanded  and  flattened.  Another  instance  of  representatiye  pro- 
Tisional  organs  exists  in  the  gills  of  Amphibians. 

Of  independent  proTisional  organs  we  find  instances  in  the  allantois 
or  process  of  the  mesoblast  of  the  chick  noticed  in  the  hatching  egg,, 
which  extends  between  the  layers  of  the  epiblast,  and  subserves  the 
function  of  respiration. 

We  have  introduced  a  notice  of  these  provisional  organs  for  tha 
purpose  of  collating  their  history  and  ultimate  fate  with  what  we  can 
determine  of  the  corresponding  conditions  of  rudimental  organs  proper. 
Either  of  two  fates  befal  these  provisional  organs.  As  the  immature  state 
wherein  they  are  of  use  merges  into  the  mature  condition  their  occupa- 
tion is  gone,  and  they  begin  to  waste.  As  the  tadpole  loses  his  swim- 
ming tail  (itself  a  provisional  organ  of  the  representative  class),  and 
gains  the  use  of  his  legs  by  their  growth,  be  becomes  able  to  leave  the 
water,  and  his  vesicular  airsacs  become  used  as  air-breathing  organs  or 
lungs;  BO  pari  passu  do  his  giUs  shrivel  and  finally  abort  altogether,  and 
usually  they,  like  his  tail,  leave  no  trace  after  them.  But  this  total 
disappearance  is  not  invariable.  Thus,  the  velum  which  is  small  and 
nearly  radimental  in  the  larval  Limnaa  remains  as  a  neck  ridge  or 
fringe  in   the  adult,   as  shown    by   Mr.   Lankester.       The    ductus. 


'^ 


-riB 


^M 


^ 


Fig.  6/ 


arteriosus  (Fig.  7, 5),  or  tube  whereby  the  pulmonary  artery  and  the  aorta 
communicated  in  the  embryo  mammal,  is  another  instance  of  this  kind 
where  a  provisional  organ  remains  as  a  functionless  rudiment,  forming 
in  the  adult  an  impervious  cord ;  and,  while  considering  this,  1  may 
digress  to  notice  a  very  singular  case  wherein  a  very  transitory  pro* 
visional  organ  may  actually  remain  as  a  permanent  adult  condition. 


*  Fig.  6.  (A)  Diagram  of  Embryonic  aortic  arches;  a  =  cardiac  aorta,  a'  s=defi<. 
nitive  aorta ;  (B)  Amphibian  type  ;  (C)  Mammalian  t}p«. 
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From  the  arcli  of  the  aorta  in  the  mammal  there  nonBaUy  ariee  three 
Teasels,  as  ehown  in  the  diagram  (Fig.  6,  C)  ;  bnt  in  rery  rare  cases 
one  arises  from  a  very  anomalous  eite,  viz.,  from  the  very  lowest 
part  of  the  arched  part  of  the  aortic  tnbe  (Figs.  7,  6,  see  note).  In 
one  case  in  this  oity  this  anomaly  caused  the  death  of  its  posseeeor; 
for  the  anomalous  right  subclavian  artery  passing  behind  the  aao- 
phagUB,  was  wounded  by  a  foreign  body  and  caused  fatal  bleeding. 
By  comparing  the  diagram  of  this  anomaly  with  the  sketch  of  an 
ideal  embryonic  system  in  figure  6,  A,  its  mode  of  origin  can  easily 
be  nndentood. 

In  all  these  provisional  organs, 
when  their  occupation  is  ceasing,  we 
can  notice  a  gradual  or  sudden  deca- 
dence of  function  followed  by  a  wast- 
ing of  tissue,  and  often  by  a  perfect 
disappearance. 

The  natural  explanation  which 
will  most  readily  occur  to  any  one 
on  considering  the  causation  of  the 
rudimental  condition  is,  that  the 
organs    are    an     inheritunce     from  Fig.  T.* 

some  ancestor  in   whom  they  were 

functional,  and  they  have  atrophied  for  want  of  nse;  but  before 
assuming  it  to  be  the  true  explanation  of  their  existence  tJiese  queries 
demand  solution :  First,  hare  we  direct  evidence  that  want  of  use  will 
cause  atrophy  of  an  organ  to  the  rudimental  condition?  second,  have 
we  direct  evidence  that  the  atrophied  condition  can  he  hereditarily 
transmitted  ?  third,  can  we  in  any  series  of  nearly  related  forms  show 
that  as  any  function  becomes  less  frequently  performed  its  orgsn  becomes 
less  developed  ?  I  think  it  is  manifest  liat  if  we  can  show  reason  to 
answer  these  questions  affirmatively,  it  proves  that  the  r^arding  of 
rudimental  organs  as  hereditarily  transmitted,  disused  structures  is,  to 
say  the  least  of  it,  a  natural  mode  of  viewing  their  existence. 

Proofs  in  favour  of  an  affirmative  answer  to  the  first  of  our  queries 
are  abundant.  If  a  joint  becomes  rigid,  the  muscles  above  it  which 
should  subserve  its  motion  waste  and  become  fatty,  losing  their  con- 
tractile material,  and  often  remain  only  as  shreds ;  and  the  same 
has  been  experimentally  demonstrated  of  other  materials.  Abundant 
evidence  exists  of  the  correlation  of  want  of  use  and  absence  of  organs  in 
parasitic  forma,  as  in  the  Epizoan  crustaceans,  Pentastomous  mites,  Sk. 
The  affirmative  answer  to  the  second  query  is  harder  to  prove,  bnt 
there  is  some  evidence  in  favour  of  it.  The  experiments  of  Brown 
Hequard  on  Guineapigs  show  that  when  in  these  animals  the  outer  toes 
are  wasted,    as   the  result  of  early  division    of  the  peroneal  nerve 

*  Fig.  T.  Thetlgiirea  on  this  block  have  been  accidentallv  drawn  ravereed.     (A) 

reprewnb  the  vteniil  svslem  of  a  Mammnl ;  (B)  ibe  uiomilouB  condition  of  origin 
of  [he  right  subclavitui,  bent  appearing  lo  the  lelt. 
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supplying  these  toes,  there  is  a  decided  tendency  towards  the  here- 
ditary transmission  of  that  defect  The  rearing  of  many  varieties  of 
domestic  animals  shows  that  the  altered  condition  of  organs  can  be 
hereditarily  perpetuated.  An  interesting  series  of  observations  bearing 
on  this  question  I  have  endeavoured  to  make  on  the  race  of  lions,  for 
which  Dublin  has  been  so  famous.  Out  of  the  ninety  lions  that  have 
been  bom  in  the  Dublin  Zoological  Gardens,  I  have  had  the  oppor- 
tunity of  dissecting  a  good  many,  in  different  stages,  and  belonging  to 
three  distinct  generations.  The  comparisons  of  these  dissections  show 
that  some  parts  seem  steadily  to  be  diminishing  in  size  from  generation 
to  generation,  while  others  remain  constant.  Thus  the  arm  protractors 
and  the  leg  extensors  have  been  steadily  diminishing,  while  the 
rhomboids,  depressors  of  the  humerus,  hamstrings,  and  abductors  of  the 
thigh  remain  tolerably  steady.  That  this  is  the  result  of  the  cage  life 
is  evidenced  by  the  fact,  that  of  two  tigers — one  twelve  years  in  con- 
finement, and  the  other  as  many  months — ^the  muscles  varied  a  little  in 
the  former  in  the  same  direction  as  in  the  cage-bred  lions. 

How  else  can  we  understand  these  useless  rudiments,  but  as 
heirlooms  of  former  structures  of  use  in  different  conditions  of  ancestral 
life?  To  say,  as  the  Agassizian  School  do,  that  they  are  placed  there  to 
the  end  that  they  may  be  signs  of  unity  of  type,  is,  after  all,  not 
only  an  inadequate  explanation,  as  that  is  in  itself  not  an  intelligible 
end  in  nature,  but  it  is  also  a  meaningless  form  of  words  ;  for  if  there 
were  any  real  significance  in  this  direction,  why  should  rudiments  in 
the  same  species  be  capricious  ?  Is  it  not  as  necessary  to  show  that  one 
man  belongs  to  that  type  (whatever  that  may  mean)  as  another,  and 
yet  why  should  one  be  more  typically  gifted  with  a  supracondyloid 
process,  while  a  hundred  have  to  do  without  it  ?  And  this  argument  is 
cumulative,  inasmuch  as  every  occasional  rudiment  whilbh  is  discovered 
strengthens  it  ?  That  unity  of  type  is  just  another  and  more  euphuistio 
phrase  for  family  likeness  is  the  belief  of  the  largest  number  of  those 
who  are  competent  to  form  an  opinion  on  the  subject,  and  any  other 
view  is,  in  the  view  of  rudimental  organs,  simply  inconceivable. 

The  degradation  of  structure  resulting  from  loss  of  function  is  one 
of  the  most  remarkable,  yet  intelligible,  cases  of  correlation  in  the 
whole  range  of  Biology.  Thus  changes  in  external  condition  will  so 
easily  and  completely  affect  forms,  that  when  these  changed  conditions 
as  factors  continue  to  affect  successive  generations,  they  so  alter  the 
characters  that  the  descendants  are  not  recognised  as  of  the  same  species 
as  their  ancestors,  which  are  classed  as  extinct  species ;  but  it  will  be 
noticed  that  the  record  of  past  life  is  one  from  the  general  to  the 
special,  and  that  the  earliest  organisms  belong  to  generalized  types. 
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XL. — On  the  DiUrQmtion  of  the  Sclerenchyma  of  MctieniuM  in 
Plante.  By  W.  B.  McNab,  M.D.,  Frofeesor  of  Botany, 
Boyal  Ciollege  of  Sdenoe,  Ireland. 

[B«ad  Monday,  Maioh  16, 1874.] 

Thb  hftrd  and  indarated  tissue  or  sclerenchyma  of  many  plants  is 
familiar  to  most  persons,  whether  botanical  or  not.  The  hard  BhelLs 
or  portions  of  the  pericarp  of  the  cocoa-nut,  peach,  plum,  ftc,  are  rery 
well  known.  There  are  also,  I  femcy,  few  people  who  hare  not 
become  acquainted  with  the  sclerenchyma  in  the  pulp  of  the  pear, 
forming,  as  it  does,  the  small  gritty  masses  in  the  ripe  firuit.  To  the 
entomologist  it  is  also  well  known,  as  it  occurs  in  the  cork  of  his 
cabinet  and  store  boxes,  and  is  fatal  to  the  points  of  delicate  pina. 

There  are,  however,  many  other  examples  of  sclerenchyma,  and  to 
the  distribution  of  sclerenchyma  in  plants  it  is  now  my  intention  to 
devote  a  few  minutes'  consideration. 

The  forms  of  sclerenchyma  I  have  just  mentioned  are  all  parenchy- 
matous, being  merely  thickened  and  hardened  parenchymatous  cells. 
Hettenius  observed  that  prosenchymatous  cells  also  might  become  har« 
dened  and  thickened,  and  that  these  hardened  prosenchymatons  cells 
formed  a  very  important  part  of  the  structure  of  fern-stems.  In  the 
stems  of  many  ferns,  and  particularly  in  the  stems  of  tree-ferns, 
bundles  of  elongated,  hardened,  and  brown-coloured  cells  exist. 
These  were  originally  considered  to  be  part  of  the  fibro- vascular 
bundles,  and  are  even  yet  described  as  such  by  observers  at  the 
present  day.  Van  Mohl,  however,  long  ago  pointed  out  that  they 
were  not  part  of  the  fibro-vascular  bundles,  while  Mettenius  still 
farther  distinguished  them  by  the  name  sclerenchyma. 

The  resemblance  between  elongated  sclerenchyma  and  bast  fibres  is 
so  great  that  in  most  cases  they  have  been  confounded  together,  and 
this  has  led  to  many  mistakes.  They  possess  very  many  characters  in 
common,  and  I  do  not  think  that  they  can  be  distinguished  by  any 
optical  character,  and,  as  to  chemical  tests,  as  far  as  my  own  experience 
goes,  they  are  coloured  almost  in  the  same  way  by  iodo-chloride  of 
zinc  ;  the  sclerenchyma  in  most  cases  becoming  alightiy  more  of  a  pink 
shade.  These  optical  and  chemical  characters  are,  however,  of  but 
little  importance,  and  it  is  the  position  of  the  bast  fibres  that  at  once 
enables  us  to  distinguish  bast  fibres  from  sclerenchyma.  Bast  fibres  are 
only  met  with  in  the  bast  portion  of  the  fibre- vascular  bundles,  the 
phloem  of  Naegeli,  along  with  soft  bast,  or  bast  parenchyma,  and  best 
vessels.  The  bast  fibres  may  be  absent  as  in  Oncurbita,  which,  how- 
ever, has  a  ring  of  sclerenchyma  in  the  hypoderma ;  or  they  may  be  only 
very  slightly  developed,  and  therefore  easily  overlooked,  as  in  ferns 
and  equisctums. 

Taking  the  three  divisions  of  the  tissues  of  the  embryo  as  de- 
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scribed  by  Hanstein,  dematogen,  periblem,  and  plerom,  the  bast  is  always 
part  of  the  plerom-tissues,  while  the  sclerenchyma  is  chiefly  developed 
in  the  periblem  tissues.  I  knew,  however,  at  least  two  instances  of 
sclerenchyma  occmring  in  the  plerom,  and  shall  allude  to  them  after- 
wards. 

In  vascular  cryptogams  hardened  or  sclerenchymatous  prosenchyma 
and  parenchyma  occur ;  but  the  prosenchyma  is  much  more  abundant 
and  more  generally  diffiised.  In  the  ferns  sclerenchymatous  parenchyma 
occurs  commonly  in  the  hypoderma  of  stem  and  leaf-sta&,  and  may 
be  seen  in  Pteris  and  in  most  tree-ferns.  Sclerenchymatous  prosenchyma 
occurs  very  abundantly  in  ferns,  forming  either  separate  bands,  as  in 
Fteris,  or  surrounding,  either  partially  or  completely,  the  fibro- 
vascular  bundles.  The  sclerenchyma  is  invariably  developed  outside 
the  sheath  of  the  flbro- vascular  bundles,  showing  that  it  is  not  a  part 
of  the  bundle. 

In  £qui8etum  prosenchymatous  sclerenchyma  is  largely  developed, 
chiefly  at  the  ridges  in  the  stem.  It  may  extend  inwards,  however, 
until  it  reaches  the  sheath  of  the  fibro-vascular  bundles.  In  this 
condition  it  may  be  very  readily  mistaken  for  a  portion  of  the  flbro- 
vascular  bundle. 

The  OphioglossaceflB  have  prosenchymatous  sclerenchyma  surround- 
ing the  sheath  of  the  fibro-vascular  bundles,  as  in  ferns. 

In  Marsilea,  one  of  the  Rhizocarps,  the  sclerenchymatous  prosenchy- 
ma surroimds  the  fibro-vascular  bundle  as  in  the  ferns  andOphioglossum, 
but  there  is  this  pecidiarity  that  the  ring  of  sclerenchyma  is  separated 
from  the  sheath  of  the  fibro-vascular  bundles  by  several  layers  of 
ordinary  parenchyma. 

In  lycopods  the  fibro-vascular  bundles  are  in  many  cases  sur- 
rounded by  a  cylinder  of  sclerenchyma. 

Passing  to  the  Archisperms  parenchymatous  sclerenchyma  is  found 
to  be  abundant  in  Cycadacese,  Goniferee,  and  Gnetacese.  It  is  abundant 
in  the  petiole  of  Zamia  tridenta,  and  also  under  the  epidermis  of  the 
leaf.  In  the  stem  and  leaf  of  Cycas  revoluta  it  is  also  well  marked. 
It  is  well  developed  in  the  leaves  of  many  pines,  as  in  Pinus  sylvestis, 
strobus,  and  pinaster,  and  also  in  the  leaves  of  species  of  Cupressus. 
In  "Welwitschia  the  sclerenchyma  is  very  largely  developed,  in  the 
stem,  leaf,  and  in  the  bracts. 

Passing  to  the  Monocotyledons,  we  find  that  in  them  parenchy- 
matous sclerenchyma  is  largely  developed.  I  shall  merely  give  a  few 
examples : — ^petiole  of  canna  indica,  under  epidermis ;  stem  of  Cyperus, 
under  epidermis ;  lilium  martagon,  under  epidermis ;  leaf  of  Pandanus 
odoratuB,  in  scattered  groups,  leaf  of  Stipa  plumosa.  In  Phormium 
tenax  the  sclerenchyma  is  largely  developed,  and  forms  a  large  per- 
centage of  the  phormium  fibre,  which  if  it  were  like  ordinary  flax 
would  consist  exclusively  of  bast  fibres. 

In  Dicotyledons  I  have  not  noticed  sclerenchyma  to  be  so  abundant 
as  in  the  other  groups.  Parenchymatous  sclerenchyma  occurs  under 
the  epidermis  of  young  stems  of  Clematis  vitalba.    Parenchymatus  scle- 
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renchyma  in  the  periblem-tiBsaes  seems  common.  In  Corylus  aveUanm 
it  occurs  under  the  corky  periderm,  while  in  cork  and  in  pears  the 
parenchymatous  sclerenchyma  belongs  to  the  periblem -tissues.  Two 
examples  of  parenchymatous  sclerenchyma  in  the  perom  tissues  liave 
occurred  to  me.  In  Hoya  camosa,  in  the  pith,  and  in  the  Victor's 
laurel,  Laurus  nobilis,  the  groups  of  hardened  parenchyma  alternate 
in  the  bast  portion  of  the  bundle  with  the  bast  fibres.  This  is  the 
most  curious  example  I  have  yet  met  with.  Lastly,  in  Cucurbita  no 
bast  fibres  exist  in  the  phloem  portion  of  the  bundle,  but  a  zone  of 
sclerenchyma  exists  in  the  hypoderma. 

In  illustration  of  his  remarks  Professor  McNab  exhibited  the  fol- 
lowing objects  with  the  oxy- hydrogen  microscope : 

1.  Tranverse   section  of  Pteris  aquilina,  sclerenchyma  in   separate 

bundles,  and  paitially  or  completely  investing  the  fibro-Tascolar 
bundles. 

2.  Transverse  section  of  Equisetum  hyemale,  sclerenchyma  at  the 

angles  of  the  stem. 

3.  Transverse  section  of  South  American  Equisetum.     The  scleren- 

chpua  was  in    large  dark-coloured  masses,  running  from  the 
epidermis  to  the  sheath  of  the  fibro-vascular  bundles. 

4.  Transverse  section  of  the  petiole  of  Zamia  tridenta.     The  scleren- 

chyma forming  very  numerous  small  bundles  in  the  hypoderma. 

5.  Section  of  leaf  of  Cycas  revoluta,  with  sclerenchymatous  cells  under 

epidermis. 

6.  Welwitschia  mirabilis,  transverse  section,  with  sclerenchymatous 

parenchyma  in  the  hypoderma. 

7.  Transverse  section  of  petiole  of  Canna  indica,  with  sclerenchyma  in 

hypoderma. 

8.  Transverse  section  of  stem  of  Hoya  camosa,  sderenchymat^^u  pa- 

renchyma in  the  pith. 

9.  Cucurbita  Pepo,  transverse  section  of  stem,  no  bast  fibres  in  the 

fibro-vascular  bundles,  but  with  sclerenchyma  in  the  hypoderma. 

10.  Laurus  nobilis,  transverse  section,  parenchymatous  sclerenchyma 
alternately  with  groups  of  bast  fibres  in  the  phloem  of  the  fibro- 
vascular  bundles. 
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XLI. — Returti  of  Donations  to  the  Royal  Dublin  Society. 

BOTANIC  GARDENS. 

W.  J.  Kent,  Esq.,  5],  Ruttand-square  : — 15  kinds    >f  Seeds,  from 
Cejlon. 

Dr.   Babrt,    10,     Colville-road,    Nottinghill : — 2  Tree    Ferns,  from 
Australia. 

Captain   QASDnrsfi,  MuUinyar  Barracks: — Parcel   of  Mixed  Indian 
Seed;*. 

The  Messrs.  Veitch,  Exotic  Nursery y  Eing's-road,  Chehea  : — 12  very 
rare  and  valuable  Plants. 

Mrs.  Geegokt,  Coole  Parky  Gort,   Co,  Galway  : — 36  kinds  of  Seeds, 
from  Cejlon. 

Br.  ScHOMBuaoH,  Director ^   Botanic   Garden^  Adelaide^    Queensland, 
Australia : — 50  kinds  of  rare  Seeds. 

Major-Greneral  the  Eight  Hon.  Sir  Thomas  La  room,  K.  C.B.,  Heath- 
field  House,  Fareha/n,  Hants : — Parcel  of  Seeds  from  China. 

Dr.  Richardson,  Ely-place,  Dublin : — 2  kinds  of  Seeds. 

Lady  Dorotht  Neville,  DangUein,  Petersfield,  Hampshire : — 27  kinds 
of  rare  and  valuable  Plants. 

Messrs.   Jackson,    Nurserymen,    Hingston-on- Thames  : — 17  kinds  of 
rare  Plants. 

The  Kev.  H.  Ellicombb,  Rectory,  Bitton,  near  Bristol : — 23  kinds  of 
rare  Plants. 

Mr.  Latham,  Botanic  Gardens,  JSdgebaston,  Birmingham : — 17  kinds  of 
rare  Plants. 

Mr.  Johnston,  Botanic  Gardens^  Belfast: — Basket  full  of  Verbenas, 
Pelargoniums,  and  other  Bedding-out  Plants. 

Dr.  Hattghton,  TVinity  CoUege,  Dublin : — Packet  of  Seeds  of  Cordy/tn- 
australis,  which  ripened  in  Co.  Wexford. 

Edwabd   Hoboson,  Esq.  (of  Hodgson   and  M^Master),   124,    Capcl- 
street,  Dublin : — 1 1 0  kinds  of  Seeds,  from  Australia. 

Captain  Henbekson,   107th  Regiment,    Wellington  Depdt,  Neilghfry 
HUls^  India  : — 3  small  casea  with  living  Ferns. 
vol.  VI. — NO.  4.  3  k 
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Br.  HooKEB,  Royal  Gardens^  Kew : — 95  packets  of  Seeds. 

Professor Dkcaisne,  Mmeum^  d*Hittoire  NaturdU,  Paris: — 157  kinds 
of  Seeds. 

Herr  Ortoiks,   Inspector,    Botanic    Garden,    Zurich: — 27   kinds  of 

Seetls. 

JoHir  Tykexan,    Esq.,   Fenlee,   Trseony,     Cornwall: — 26    kinds    of 
Seeds. 

Professor  Btek,   Royal  Horticultural  Society,  London  :—i9  kinds  of 
Seeds. 

Dr.  EisiCHBVBACE,  Director,  Botanic  Crarden,  Hamhurgh  : — 75  kinds 
of  Seeds. 


Jambs  M'Nab,  Esq.,  Royal  Botanic  Garden,  Edinhurgh  : — 5  kinds  of 
Seeds  of  rare  Plants. 

SigDor  AuouMTiNrs   Todako,    Director,    Botanic   Garden,    Palermo, 
Sicily  : — 199  kinds  of  Seeds. 

Br.  BcHOMBU&oH,  Director,  Botanic  Garden,  Adelaide,  Australia: — 
63  kinds  of  Seeds. 

AueusTixus  ToDABO,  Palermo : — 89  kinds  of  Seeds  (2nd  lot). 

P.  A.  O'Shaunbst,   Esq.,    Rockhampton,    Australia : — 15   kinds   ot 
Seeds,  and  some  interesting  articles  for  Botanical  Maseum. 

Chables  Mooue,  Esq.,  Director,  Botanic  Garden,  Sydney^  JV.  S.  W.  :— 
59  kinds  of  Seeds. 

Br.    Oaspart,   Director,  Botanic   Garden,   KOniysbery,  Prussia: — 66 
kinds  of  Seeds. 

Br.  HooKBR,  Royal  Garden,  Kew : — Plant  of  Victoria  Reyia, 

Mrs.  Rait,  5,  Mbunfjoy -place,  Dublin : — 2  kinds  of  Seeds. 

E.  Wilson,  Esq.,  Mountjoy -square : — 2  kinds  of  dried  Ferns,  from  St. 
Helena. 

Charles  MooRB,  Esq.,  Director,  Botanic  Garden^  Sydney,  N,S.  W.: — 
3  packages  of  Palm  Seeds;  1  do.  of  Musa  ensette. 

Mitchell   Henrt,   Esq.,   M.  P.,   through   A.   Armstrong,  Esq.,  Si» 
Andrews,  Milltown : — 26  packsges  of  rare  Seeds. 

Surgeon- Major  Thornton,   109^A  Regiment,  India: — Box  of  mixed 
Seeds. 

Mitchell  Henry,  Esq.,  M.  P.  : — 2  packets  of  Seeds. 

Henrt  Roe,  Esq.,  Mountainview^  Dundrum : — Fine  male  infloresoence 
of  Ercephalanius  viilosus,  for  Museum  (very  rare). 

Sir  F.  BuADT,  Bart.,  M.  R.  B.  S. : — 2  packages  of  Seeds. 
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Froftfssor  Svrbinqab,  Director,   Botanic  Garden,  Let/dsn^    Holland,: — 
33  young  Palms,  and  4  other  rare  Plants. 

Gborgb  Maw,    Esq.,  Benthal  nail,    Broseley,  Shropshire: — 10  rare 
Alpine  Plants. 

JavbsM'Nab,  Esq.,   Curator^  Botanio  Garden,  Edinhurgh: — 36  rare- 
Plants. 

C.  MooRX,   Esq.,   Director,   Botanic   Garden,    Sydney,   N.  8.  W. : — 
Hardian  Case  filled  with  rare  Plants. 

J.  Hope,  Esq.,  through  E.  and  W.  Hackett,   Seedsmen,  Sec,  Adelaide, 
Australia : — Parcel  of  Seeds. 

Horr  BoucHE,  Inspector,  Botaniscler  Garten,.  Berlin  : — 40  packages  of 
Seeds. 

Snrgeon-Major  Thobitton,    109^A  Regiment^  India : — 64  packages  of 
Seeds. 

Professor  Cakruel,  Director^  Botanic  Garden,  Pisa^^  Italy  : — A  very 
▼alaable  collection  of  Italian  terrestrial  Orchidaeea. 

I)r.  HooEBR,  Directory  Royal  Gardens,  Kew : — 43  very  rare  Plants,  iii^ 
eluding  seyeral  Palms. 

Mr.  Baxter,  Botanic  Gardens,  Oxford: — 30  kinds  of  rare  Plants. 

Mr.  Kbit,  Curator,  Botanic  Garden,  Natal : — Large  case  with  4  splen- 
did stems  of  rare  Fern  Trees  (very  important). 

Dr.  Jameson,   Director,  Botanic  Garden,   Saharumpore : — 40  packages 
of  Indian  Seeds. 

A.  MK^UNTOCK,  Esq.,  Buenos  Ayres  : — 2  packages  of  Seeds. 

November  1st,  1874.  D.  Moore,  Director. 
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R.  W.  Cotton,  Esq.,  The  Hiall,  Lismore : — 2  specimens  of  the 
Twaite  Shad  {Alosa  finta),  from  Lismore.  Waterford,  forwarded  at 
the  request  of  Colonel  Qaisford. 

Fjrehch  MacDeruott,  Esq.,  Armagh  House,  Ballyfaman,  Boecom- 
mon : — 2  Assegais,  and  a  War  Hatchet,  used  by  the  native  tribes 
in  South  Africa. 

W.  Frazer,  Esq.,  M.  D.,  Hareourt-street : — A  few  Chameleon's  Egus 
from  India. 

Mrs.  Battersbt,  Cromlyn,  Rathowen^  Westmeath : — Specimens  of  the 
Elephant  Hawk  Moth  {Chosroeampa  elpenor\  taken  atCromlyo. 
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Hon.  Luke  G.  Dilloit,  Chnhrock,  Galway : — Fests  and  Insects  of 
four  species  of  Trapdoor  S.piders,  collected  at  Mentone  and  Bor- 
dighera. 

Valeittikb  Ball,  Esq.,  43,  Wellington-plaee,  Leeson-streei : — Skins 
of  several  species  of  Mammalia,  and  of  a  Porcapine  Fish^  from 
India. 

Dr.  JoHNSToir,  Rotunda  Ho$pitat: — ^Three  pieces  of  Polynesian  Cloth. 

Rev.  B.  Adams,  D.  D.,  Cloghran  jRsetary,  Drumeondra: — ^A  Shrew 

Mouse  (Sorez  pyytmeut), 

Thoxas  H.  O'Dbll,  Esq.,  53,  tTpp&r  Z&esonslrwi : — A.  dack-billed 
Platypus  {Omithorhynchui  paradoxut). 

Bev.  Edwabd  Potterton,  Kilmore  Rectory,  BelmuUet : — Part  of  the 
palate-bone  of  a  Bazorback  Whale  {Balanoptm'a  Museulus),  which 
had  been  cast  ashore  on  the  Mullet,  Mayo. 

Mr.  Thoxas  J.  Bexllt,  BelmulUt,  Mayo: — Three  pieces  of  baleen 
from  the  Whale  which  had  been  stranded  on  the  Mallet. 

J.  T.  TiSDALL,  Esq.,  Rathcoole^  DutiUer^  Louth : — A  white  specimen  of 
the  spotted  Flycatcher  {Mmcicapa  grisola). 

FsAircis  CoLOAN,  Esq.,  Cappayh,  Enfidd^  Kildare  : — A  Babbit,  with 
elongated  front  teeth. 

W.  Little,  Esq.,  Iceland^  BaUina  : — A  remarkably  large  specimen  of 
the  Grey  Skate  (Rata  hatis) ;  and  a  tentade  from  a  very  large 
Guttle  Fish  (  OmneoBtredhes  saytttatus). 

Mrs.  R  Wallsx,  Auyhnaeloy,  Tyrone: — A  large  series  of  rare  British 
Shells,  collected  by  the  late  Mr.  Edward  Waller,  during  his 
numerous  dredging  expeditions  on  various  parts  of  the  British 
coasts,  and  specimens  of  the  rare  Echinoderms^  Cidaria  papUlaia^ 
and  Spatanyus  meridionalis. 

Botal  Zoological  Society  op  Ireland  : — Photograph  of  the  Elephant 
**  Prince,**  taken  from  life. 

Captain  Dover,  Castle  Connor,  -©a//i»a  .'—Specimens  of  lantMna 
communis  with  the  float  atUched,  collected  on  the  coast  of 
Donegal. 

Sir  F.  L.  M'Clintock,  H,  M.  Dockyard,  Portemouth  :—A  black  Bat 
{Mus  rattus),  taken  in  the  Dockyard  at  Portsmouth. 

Sir  Victor  Brooke,  Bart.,  Brookehorouyh,  Fermanayh  :^K  gulden 
E»igle  {Aquila  chryeaetoe);  a  pine  Marten  (Muetela  ahietum) ; 
2  GrtT-leg  Wild  Geese  (Anser  ferue);  and  a  few  other  spe- 
cimens. 
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A.  F.  Wright,  2,  Clyde-rofid : — A  series  of  specimens,  viz.,  Cocoons 
of  Silk  Worm,  Raw  Yellow  Silk,  White  Bleached  Silk,  three 
shades  of  Black  Silk,  and  Cotton  Yarns,  white  and  dyed ;  all 
to  illustrate  the  manufacture  of  Plush,  used  for  making  Silk 
Hats. 

Edwin  Bircha^li.,  Esq.,  Infirmcary,  Leeds : — A  Bank  Vole  (Arvieola 
riparia),  taken  near  Leeds. 

Rev.  H.  Oroly,  Poulat/wmcUf  Bangor^  Mayo : — The  Skull  of  a  Young 
Seal  (Phoca  vitulina). 

Right  Hon.  Lord  Lisgar,  ITie  Castle,  Bailiehorough : — A  large  Collec- 
tion of  dried  Ferns,  from  the  Solomon  islands,  and  other  localities 
in  the  Southern  Hemisphere. 

T.  F.  Bradt,  Esq.,  Inspector  of  Fuheries,  12,  Sly -place  :^- A  vertebra 
from  the  backbone  of  a  Basking  Shark  {Selachus  maximue),  killed 
off  Inishbofin,  Mayo. 

Captain  Frbbborn,  let  Regiment  of  Foot: — Head  and  Horns  of  the 
Ammon  Wild  Sheep  (Oois  ammonoides\  and  Head  and  Horns  ui  a 
Bnrrhel  {Fseudois  nahoor),  both  shot  in  Thibet. 

Mrs.  M*Nab,  Itoyal  Botanic  Garden,  Edinburgh,  per  Professor  W. 
R.  M'Nab  : — A  Collection  of  Indian  Birds'  Skins,  from  Darjee- 
ling ;  also  a  number  of  Birds'  Skins  from  Seharumpore,  collected 
by  Mr.  W.  Bell. 

Miss  Wallkr,  63,  Wellington-road : — 2  Emex*s  Eggs  and  2  Nests  of 
Weaver  Birds. 

Rev.  W.  HiCKET,  P.P.,  Queenstown,  Co,  Cork,  per  Miss  Carroll, 
59,  Upper  Mount- street ; — A  specimen  of  Spharia  Eoherisii^  irom 
New  Zealand. 

Captain  T.  W.  Fhbrman,  S,  S,  Winconsin^  per  Robert  H.  Scott,  Esq., 
F.  R.  S.,  Meteorological  Office^  116,  Victoria- street,  London^ 
S.  W.  : — A  specimen-  of  Scopelus  Humholdti,  taken  in  the  North 
Atlantic. 

Lieutenant  J.  C.  Thomas,  R.N.,  H,M,  8.  Vanguard,  Kingstown: — 
The  palate  of  a  large  Ruy,  captured  off  the  ea&t  coast  of  Aus- 
tralia. 

Right  Hon.  Lord  Veittrt,  Kildare-street  Club : — A  fine  stuffed  spe- 
cimen of  the  British  Wild  Cat,  from  Ross-shire,  N.  B.  [Deposited]. 

Miss  Xing,  Rathfeston,  Tullamore : — A  Cream-coloured  Rook,  shot  at 
Ratbfeston. 

Alfred  Ruitledoe,  Esq.,  \4th  Regiment^  3,  Fitzwilliam''pla€e : — A 
stuffed  specimen  of  Hydromys  chrysogaster. 

(Signed)  Alhxandek  Carte,  M.D.,  F.L.8.,  Director. 

Junr  .%  1874. 
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FINE  A&TS. 

Mrs.  Makia  WATxnrs,  1,  Beeehwood-road,  CulUntwood^  Co.  Duhlm  :— 
A  Collection  of  Casts  of  the  Works  of  her  late  husband,  Joseph 
Watkins,  B.  H.  a.,  sometime  a  Stadent  of  the*  School  of  Art^ 
consisting  of  the  following: — Lord  O'Hagan;  Sir  Bernard  Burke; 
Bishop  of  Peterhorough ;  Sir  George  Hodson  ;  Hon.  John  Cole; 
late  General  Golomb ;  late  Professor  Jukes  ;  late  Professor  Sulli- 
van; late  Kev.  Pollock;  late  Dr.   Mayne;  Ladj   Hodsoo; 

Master  Hodson ;  Miss  Trench;  Star  of  Hope;  late  Mrs.  Jellett; 
late  Miss  West;  late  Mr.  Brooke;  late  Mr.  Mulvanj;  Master 
Flood  ;  Bmy.  I>r.  Bailej. 


■ 

I 
ii 


INTELLIGENCE. 


SCHOOL  OF  ART. 

DISTRIBUTION  OF  PRIZES  TO  THE  ART  STUDENTS. 

The  annual  distribution  of  Prizes  to  the  Students  of  the  School  of  Art 
took  place  in  the  Lecture  Theatre  on  the  evening  of  Friday,  the  20th 
February,  1874. 

His  Excellbnct  Earl  Spencer,  Lord  Lieutenant,  took  the  Chair. 

His  Excellency  was  accompanied  by  the  Countess  Spencer,  the 
Dowager  Countess  Spencer,  the  Earl  of  Antrim  and  the  Dowasrer 
Countess  of  Antrim,  Lord  Edward  Cavendish,  Private  Secretary  to  His 
Excellency,  and  the  Hon.  Colonel  Caulfeild,  and  was  received  by  the 
Vice-Presidents,  Council,  and  Fine  Arts  Committee  and  Officers  of  the 
Society. 

George  Johnstone  Stonbt,  A.M.,F.R.S.,oneof  the  Hon.  Secretaries 
of  the  Society,  addressing  His  Excellency  and  those  present,  observed 
that  in  these  days  the  desire  and  anxiety  to  co*operate  for  any  worthy 
purpose  which  stood  upon  common  ground,  increased,  and  the  duties  to 
which  'the  Society,  under  whose  auspices  they  were  assembled,  were 
devoted,  belonged  to  that  category.  Industry  was  neither  Protestant  nor 
Catholic ;  science  was  neither  Whig  nor  Tory  ;  art  was  ablfe  to  Aourish 
in  heathen  Greece  and  in  Christian  Rome,  under  the  autocratic  Govern- 
ment of  Spain,  and  under  the  freer  institutions  of  Holland.  In  that 
room,  then,  they  had  nothing  to  do  with  the  ffreat  political  struggle 
which  had  just  concluded.  But  he  might  be  allowed  to  express  one 
feeb'ns  in  which  men  of  all  political  sentiments  in  that  Society  concurred, 
and  that  was  a  feeling  of  regret  that  one  of  its  consequences  was  to 
withdraw  His  Excellency  from  their  midst.  They  trusted  that,  if  the 
motion  of  the  political  machine  should  a?ain  bring  up  that  portion  of  the 
wheel  which  now  stood  low,  His  Excellency  would  be  found  willing  to 
Assume  again  the  high  office  in  which  he  had  displayed  amongst  them  for 
five  years  the  highest  qualities  of  a  man.  Turning  to  the  special  pro- 
gramme of  the  evening,  tney  were  assembled  to  distribute  the  prizes  which 
had  been  won  by  their  Students  in  their  work  durinff  the  session  which 
ended  in  April  last ;  and,  in  referring  to  that  work,  it  was  his  pleasing 
duty  to  renew  those  oft-repeated  pseans  over  their  success  in  the  School 
of  Art  of  the  Royal  Dublin  Society.  He  would  therefore  dwell  but  Tei*y 
briefly  upon  these  gratif3ring  successes.  The  long  list  of  prizes  to  be  con- 
f erred,  no  less  than  47  of  which  %ere  prizes  of  the  highest  grade,  would  of 
itself  indicate  their  success  ;  but  it  would  be  brought  out  still  more  closely 
by  instituting  a  comparison  between  that  School  of  Art  and  the  four  other 
principal  Schools  in  connexion  with  South  Kensington — Glasgow,  which 
was  the  largest;  Birmingham,  which  came  next  m  point  of  numbers; 
Edinburgh,  which  stood  almost  equal  with  the  Dublin  School ;  and  that 
of  Manchester,  which  came  ]ast.  Making  a  comparison  of  prizes  won  in 
these  Schools,  it  would  be  found  that  in  Glasgow  awards  had  been  made 
to  one  Student  out  of  53  ;  in  Birmingham,  to  one  out  of  26 ;  and  in 
Dublin,  to  one  out  of  every  8 ;  and  that  discrepancy  was  not  affected  by 
the  discrepancy  of  numbers  already  mentioned.  This  proved  what  great 
ends  might  be  accomplished  with  larger  Schools,  larger  means,  and,  above 
all,  with  the  assistance  of  a  local  Art  Museum.  As  it  was,  they  had  no 
bad  display,  thanks  to  the  aptitude  of  the  pupils,  to  the  increasing  exertions 
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of  the  Master,  Mr.  Lyne,  and  of  Miss  Julyan,  and  of  the  ConiDiiitee— the 
skilled  Committee  which  overiooked  all.  Many  students  posseased  of 
great  ability  had  during  the  past  year,  from  various  causes,  left  the  city — 
some  to  enter  upon  the  practice  and  study  of  art  in  the  metropolis  of 
England,  amongst  whom  he  might  mention  Mr.  Robert  Catterson  Smith, 
who  had  obtained  an  engagement  with  Mr.  Foley,  the  eminent  sculptor, 
and  Mr.  Edward  Gibson,  both  of  whom  evinced  wonderful  talent  in  the 
statuettes  produced  for  the  Champion  Athletic  Club  last  year.  Other 
names  occurring  to  him  as  those  of  Students  now  honourably  ensag^  in 
the  practice  of  art  in  the  metropolis  were — Messrs.  Frands  \\  alker, 
Wm.  Perry,  M.  Yeates,  C.  Bailey,  E.  Ryder,  S.  Barry,  A.  Parkinson, 
fitc.  There  still  remained  however  many  who  evinced  marked  aptitude 
and  ability,  such  as  might  lead  to  distinction,  among  whom  he  would 
respectfully  refer  to  Miss  M.  A.  Mox^an,  Miss  A.  Pamell,  Mr.  J.  T. 
Mills,  Miss  E.  Mavlor,  Mr.  J.  Kavanagh,  Miss  AV  eld.  Miss  O.  Poole, 
Mr.  T.  Parkes,  Mr.*  11.  S.  Mercer,  Miss  F.  Brett,  Miss  K.  O.  Brian,  L. 
F.  Jordan,  M.  Irwin,  £.  Irwin,  S.  Reilly,  Mrs.  J.  D.  Tobias,  Mr.  U.  Hall, 
Miss  J.  Benson,  Mr.  F.  Gomon,  Miss  P.  A.  Moss,  Miss  M.  D.  Webb, 
Mr.  J.  C.  Boyce,  Mr.  G.  B.  LeFanu,  and  Miss  S.  Puroer.  It  was  grati- 
fying to  find  that  very  many  of  their  Students  who  entered  upon  ait 
pursuits  in  this  and  other  countries  remembered  with  gratitude  the 
valuable  instruction  they  had  received  in  those  Schools,  in  conclusion, 
he  thanked  His  Excellency  for  the  great  interest  he  had  evinced  in  their 
work,  as  evidenced  by  his  patronage  and  presence  at  their  annual 
reunions,  and  by  his  loan  to  the  National  Gallery  of  several  valuable 
paintings  of  the  old  school,  for  the  study  of  which  Students  gained  so 
much  distinction. 

LiKUT.-Coi.oN EL  Adamson,  Chairman  of  the  Committee  of  Fine  Arts, 
said  it  now  bocaroehis  duty  to  submit  the  report  of  the  Head  Master  of  the 
Schools,  and  he  mi^rht  mention,  in  the  first  instance,  that  they  were  able 
to  refer  with  great  pleasure  to  their  success  in  the  national  competition 
of  the  United  Kingdom.  The  report  alluded  to  **  the  raocess  achieved 
in  the  national  and  other  competitions  during  the  year.**  Such  sncoess — 
the  result  of  much  earnest  and  well-directed  labour,  and  of  the  highest 
development  of  an  educational  art  system  that  has  hitherto  been  attained 
in  this  country-— is  especially  encouraging  since  the  successful  teaching 
of  art  appeared  to  be  for  many  years  an  experiment  and  a  problem. 
The  works  in  drawing,  painting,  modelling,  &:c.,  were  forwarded  to 
London  in  April  last.  The  total  number  of  such  studies  amounted  to 
893,  as  compared  with  6-^1  Mmilar  works  forwarded  in  1872.  The 
number  of  national  awards  obtaine<i  on  the  last  occasion  amounting  to 
nine,  places  uh  in  a  most  favourable  position  when  compared  with  the 
most  considerable  of  the  Art  Schools  of  the  United  Kingdom.  The  suc- 
cessful national  competitors  were — Miss  M.  Irwin,  Miss  F.  L.  Joixian, 
Mr.  £.  Gibson,  Miss  C.  Barnes,  Miss  H.  Thomhill,  Miss  I.  I^ 
Backnell,  Mr.  H.  S.  Mercer,  Miss  £.  Kaylor,  H.  Everth.  The 
number  of  works  for  this  competition  amounted  to  74 — a  greater 
number  than  on  any  previous  occasion.  The  examiners  report  on 
the  evident  progress  and  increased  activity  of  the  school,  and  of  the 
improvement  observable  in  all  the  works,  and  they  are  of  opinicm  that 
the  objects  for  which  the  schools  were  established,  viz.,  the  promotion 
of  Art  (decorative  and  pictorial)  in  Ireland  are  largely  benefited  by  it. 
They  also  state  that  the  designs  for  various  specific  manufactures  are  of 
remarkable  merit.  To  those  works,  competing  for  prizes  of  the  third  or 
highest  grade,  thirty-eight  students  succeeded  in  obtaining  forty -seven 
awards,  a  number  much  greater  than  has  on  any  former  occasion  been 
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obtained.  The  appended  tables  show  the  position  occupied  by  the 
Socie^^s  Schools,  as  compared  with  the  four  most  considerable  Art 
Schools  of  the  United  Kingdom,  as  regards  the  obtaining  of  the  prizes  of 
the  third  or  highest  grade,  and  national  awards  and  third  grade  prizes  in 
proportion  to  the  number  under  instruction : — Third  or  highest  grade 
prizes— Dublin,  47  prizes  to  38  students ;  Edinburgh,  27  students ; 
Glasgow,  18  students;  Birmingham,  41  students;  Manchester,  13 
students.  National  awards  and  prizes  of  the  highest  grade — Dublin,  1 
for  every  8 students  taught;  Edinburgh,  1  for  every  14  ;  Glasgow,  1  for 
every  53 ;  Birmingham,  1  for  every  26  :  Manchester,  1  for  every  1 7. 
The  adjudication  of  the  medals  ofiered  by  the  Koyal  Dubb'n  Society 
in  the  various  subjects  of  study  took  place  on  the  20 th  December,  when 
Sir  George  Ilodson,  Bart. ;  Thomas  A.  Jones,  Esq.,  P.R.H.A. ;  A. 
Burke,  Esq.,  B.H.A. ;  Thomas  Drew,  Esq.,  R.H.A.,  acted  as  judges^ 
and  were  assisted  by  T.  S.  Millar,  Esq.,  and  W.  Fleming,  Esq.,  manu- 
facturers. In  the  forthcoming  London  International  Exhibition  a  space 
will  be  devoted  in  the  Fine  Art  Galleries  to  the  exhibition  of  worics  of 
industrial  art,  designed  or  executed  by  those  who  have  been  or  are  now 
students  of  the  Art  Schools  of  the  United  Kingdom,  with  the  view  of 
bringing  prominently  before  the  public  the  beneficial  influence  of  the 
schools  on  the  production  of  fine  art  manufactures.  His  Excellency 
was  aware.  Colonel  Adamson  continued  to  say,  that  the  Schools  of  Art 
and  Desisrn  had  been  in  existence  and  in  working  order  in  Dublin  for 
about  130  years,  but  it  was  not  until  the  year  1851  that  the  Government 
thought  it  necessary  to  establish  Schools  of  Art  throughout  the  country. 
The  establishment  of  those  schools  had  done  much  to  remedy  the  wants 
formerly  experienced,  and  indeed  they  were  benefiting  almost  every  class 
of  society  ;  they  were  finding  their  way  amongst  the  masses  of  the 
people,  and  benefiting  almost  ever}'  trade.  It  had  been  stated  upon 
most  excellent  authority  that  the  students  who  were  entraged  in  these 
pursuits  were  generally  well  conducted,  gentle,  and  happv — and  such 
pursuits  had  such  a  tendency.  There  whs  one  subject  which  had  been 
touched  upon  by  Mr.  Stoney,  and  to  which  he  wished  to  add  a  few  Ikots. 
Mr.  Stoney  had  alluded  to  the  serious  want  of  a  museum  of  ornamental 
art.  It  was  absolutely  necessary  for  the  welfare  of  their  School  that 
they  should  obtain  siich  a  museum.  He  feared,  however,  that  they 
could  not  do  this  without  the  a^^sistance  of  the  Chancellor  of  the  Ex- 
chequer. They  were  well  aware  that  in  this  matter  they  did  not  want 
his  Excellency  s  interposition  in  their  favour.  They  also  hoped  to  derive 
some  advantage  from  what  was  known  as  the  Taylor  Fund  ^  a  sum  of 
money  which,  fourteen  or  fifteen  years  ago,  was  left  by  a  gentleman  of 
that  name  for  the  furtherance  of  Art  in  Ireland,  but  from  which,  in  con- 
sequence of  the  law's  delays,  they  were  yet  without  receiving  benefit. 
He  wished  further  to  state  that  a  most  impartial  and  favourable  testi- 
mony had  been  borne  by  the  highest  authorities  in  England  to  the 
successful  working  of  their  Schools.  It  would  be  out  of  place  in  an 
assemblage  such  as  the  present  to  make  any  political  allusion,  but  he 
could  say  that  since  his  Excellency  came  to  this  country  as  Chief 
Governor  he  had  ever  extended  to  the  Royal  Dublin  Society,  and  this 
department  in  particular,  his  kindest  favour.  They  could  never  forget  it. 
He  would  not  presume  for  himself  to  make  these  observations,  but  he 
represented  a  very  large  constituency  that  night,  and  he  knew  they 
thoroughly  appreciated  the  statement  made  by  Mr.  Stoney  of  the  eeteem, 
respect,  and  afiection  whidiwere  entertained  towards  his  Excellency  per- 
sonally, and  towards  the  gracious  lady  who  brightened  their  assembly 
that  night. 
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REPORT  OF  THE  HEAD  MASTER  OF  THE  SCHOOLS  OF  ART  OF 
THE  ROYAL  DUBLIN  SOCIETY,  1873. 

To  the  CJiairman  and  Committee  of  Fine  Arts. 

GiSNTLEXKir, — I  beg  to  lay  before  j*m  my  Report  of  the  operations  of  tbe 
SchoolD  of  Art  of  the  Royal  Dublin  Society  for  the  year  1878/  aod  it  ia  gratifying 
to  have  to  speak  of  their  continued  prosperity,  and  to  be  able  to  refer  to  their 
success  in  the  National  and  other  competitions  during  the  year. 

The  workrf  in  drawing,  painting,  modelling,  &c.,  representing  nearly  every  steg^ 
of  art  instruction,  were  forwarded  to  London  in  April  last. 

The  total  number  of  such  studies  amounted  to  893,  as  compared  with  581  aioiilar 
works  forwarded  in  1872. 

It  was  found  impossible  to  retain  for  transmission  to  London  many  works  of 
merit,  from  rarious  causes. 

The  number  of  National  awards  obtained  on  the  last  occasion,  amounting  to 
nine,  places  us  in  a  most  favourable  position  when  compared  with  the  most  con- 
siderable of  the  Art  Schools  of  the  United  Kingdom. 

The  number  of  works  selected  for  the  National  Competition  amounted  to  seven tr- 
four,  a  greater  number  than  on  any  previous  occasion. 

The  examiners  of  such  works  in  National  Competition  were :—  C.  W.  Cope, 
R.A.,  R.  Redgrave,  R.A.,  F.  R.  Pickersgill,  R.A.,  H.  Weeks,  R.A.,  J.  C.  Honsley, 
R.A.,  Owen  Jones,  esq.,  and  H.  A.  Bowler,  esq. 

These  gentlemen  report  on  the  evident  progress  and  increased  activity  of  the 
school,  and  of  the  improvement  observable  in  all  the  works,  and  they  are  of 
opinion  that  tbe  objects  for  which  the  schools  were  established,  viz.,  the  promotion 
of  Art  (decorative  and  pictorial)  in  Ireland  are  largely  benefited  by  it.  They  also 
state  that  the  designs  for  various  specific  manufactures  are  of  remarkable  merit. 

To  those  works  competing  for  prizes  of  the  third  or  highest  grade,  38  students 
succeeded  in  obtaining  forty-seven  awards,  a  number  much  greater  than  has  on  any 
former  occasion  been  obtained.  And  I  may  mention  that  the  South  Kensington 
School  obtained  thirty-seven  of  such  awards  in  1872. 

The  appended  Tables  show  the  position  occupied  by  the  SocietyV  Schools,  as 
compared  with  the  four  most  considerable  Art  Schools  of  the  United  Kingdom,  as 
regards  the  obtaining  of  the  prizes  of  the  drd  or  highest  grade,  and  National  awainls 
and  8rd  grade  prizes  in  proportion  to  the  number  under  instruction: — 

Dublin, 
Edinburgh,   . 
Glasgow, 
Birmingham, 
Manchester,  .  • 

NstloBsI  Awards  sad  Prises  of 
tbe  Highest  Grade. 

Dublin,         .  .  .     1  f or  every  8  students  taught 
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or  Highest  Grade  PriaeiL 

47  Prizes  to  38  students. 

> 

M 

27 

w 

- 

t» 

18 

»f 

— 

l» 

41 

M 

— 

»t 

13 

>» 

Edinburgh,    . 
Glasgow, 
Birmingham, 
Manchester,  • 


1       H       U 

1       „      63  „ 

1        ^      26  „ 
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The  adjudication  of  those  medals  offered  by  tlie  Royal  Dublin  Society  in  the 
various  subjects  of  study  took  place  on  the  20th  December,  when  Sir  George 
Ilodson,  hart.,  Thomas  A.  Jone^  esq.,  p.R.n.A.,  A.  Burke,  esq.,  r.h.a.,  Thomas 
Drew,  esq.,  r.h.a.,  acted  as  judges,  and  were  assisted  by  J.  S.  Millar,  esq.,  and 
W.  Fleming,  esq.,  manufacturers. 

An  Examination  in  Freehand  Drawing,  Geometrical  Drawing,  Perspective  and 
Model  Drawing,  took  plao^  in  the  School  of  Art,  on  the  evenings  of  the  Ist  and 
2nd  of  May  las^ 
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The  following  gendenien,  members  of  the  Council,  and  of  the  Fine  Arta  Com- 
mittee, attended : — Lieutenant-Colonel  Adamaon,  Dr.  Evoiy  Kennedy,  Thomas  A. 
Jones,  eaq.,  p.ilhjl,  John  Dn  Bedat,  William  Berry,  Darid  Roatledge^  K  H. 
Kinahan,  F.  R.  Davis,  k.j.j.,  esquires ;  also  Major  Papillon,  R.B. 

Upon  that  occasion  70  students  succeeded  in  passing  an  examination  in  97 
papers. 

The  appended  table  shows  the  relative  success  by  male  and  female  students: — 


By  Male  Students. 

Freehand. 

Geometry.          Perspoetive. 

Model  Drawhig. 

Tout. 

Passed, 

19 

6                        7 

U 

42 

Excellent, 

2 

2                        2 

8 

9 

ToUky 


21 


Freehand. 
Passed,  17 

ExceUent,  1 

ToUls,        18 


By  Female  Students. 
Geometry.  Perspeoilre. 

8  6 

0  1 


14  51 


Model  Drawing.  Total. 

11  42 

2  4 

13  40 


The  following  students  distinguished  themselves  in  the  examination: — Robert 
D.  O'Brien,  Mary  Montgomery,  Fredricka  Douglas,  and  Alexander  Brown. 

The  examination  of  those  pupils  of  external  schools  in  Dublin  in  which  Drawing 
Classes  are  established  took  place  in  the  School  of  Art  on  the  evening  of  27th  May, 
when  Four  Bronze  Medals  and  Eight  Ceriidcates  were  awarded  for  success  in  a 
time  exercise  in  Freehand  Drawing.  v 

At  the  conclusion  of  a  course  of  lectures  on  Artistic  Anatomy,  Dr.  Alexander 
McAllister  held  an  examination  in  that  subject.  Thirteen  students  of  our  schools 
presented  themselves,  and  Two  Silver  Medals  were  gained  by  M.  D.  Webb  and 
Ulivia  Poole. 

An  exhibition  (the  most  considerable  yet  held  in  this  country)  <rf  students*  works 
was  open  in  the  Schools  of  Art  during  the  Christmas  vacation,  and  was  visited  by 
5,480  persons.  This  display  was  inaugurated  by  His  Excellency  the  Lord  Lieu- 
tenant and  the  Countess  Spencer. 

It  is  much  to  be  regretted  that  we  have  not  in  connexion  with  our  schools  a 
special  gallery  for  exhibitional  purposes,  and  in  which  could  be  displayed  perma- 
nently a  collection  of  selected  studies,  as  executed  in  our  schools,  such  as  would 
prove  both  instructive  to  students  of  Art  and  interesting  to  the  general  public. 

A  series  of  112  works  exemplifying  the  course  of  Art  Education,  as  pursued  in 
the  Society's  schools,  were  on  view  in  the  recent  Exhibition  of  Art  IVeasures  in  the 
Industrial  Exhibition  PaUce.  A  list  of  such  studies,  &c.,  will  be  found  in  the 
Appendix  to  this  Report. 

The  number  of  those  Drawing  Classes  in  and  about  Dublin  receiving  instruction 
through  the  agency  of  the  central  school  is  steadily  increasing,  and  applications 
for  teachers  qualified  to  instruct  such  classes  in  Elementary  Drawing  become  more 
numerous. 

During  the  past  year  the  number  of  students  attending  the  School  has  been  452, 
of  which  number  2:^2  were  males  and  280  females. 

The  total  number  of  artisan  students  attending  amounted  to  274,  of  which 
uuiut>er  215  were  males  and  59  females. 

The  total  amount  of  fees  was  £486  lis,  2d, 

The  maximum  of  attendance  took  place  in  the  month  of  March,  and  was  smallest 
in  the  month  of  July. 

The  total  number  of  attendances  during  the  year  has  been  25,901. 

1  have  to  acknowledge  the  valuable  assistance  rendered  by  Miss  Mary  Julyan, 
in  the  instruction  of  the  female  classes. 

My  thanks  are  also  due  to  my  assistants,  Mr.  Edmond  Ribton  Byrne,  Mr. 
Wiliimn  U.  Murray,  Mr.  Itobert  Walsh,  and  Mis;*  M.  A.  MHiee. 
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In  conelutioD,  I  may  rsmark  thAt  Art  Schools  generaUy,  during  the  brief  period 
of  their  existence  have,  in  their  constant  endeavour  to  promnlgate  tme  principles 
u4  to  develop  inrentive  talent  and  adaptive  ingennify,  had  serions  difficnlties  to 
contend  with  and  overcome,  especially  those  arising  from  a  perverted  pubiie  taster 

Their  teaching,  however,  has  prevailed  to  snch  an  extent,  that  the  improrad 
taste,  now  apparent  throaghout  the  country,  may  be  chiefly  traced  to  their  action. 

The  ntlHty  of  snch  establishments  as  aids  to  the  various  reqairements  ol  maan- 
facture  and  the  advancement  of  Art  in  all  its  branches,  or  the  advantages  resolting 
from  such  a  relation  between  Art  and  Industry  it  is  needless  to  enlarge  upon. 

It  is  encouraging  to  find  that  our  efforts  to  inculcate  just  ideas  and  principiUn, 
necessary  for  the  successful  practice  of  Art  and  its  due  promotion  in  this  coontiy, 
are  every  day  becoming  better  understood  and  appreciated. 

The  Schools  of  this  Society  would  doubtless  be  greatly  benefited  by  the  posses- 
sion within  their  own  walls,  and  convenient  for  ready  reference,  of  a  wdl  considered 
selection  of  objects  of  Art  Workmanship  of  varioos  countries  and  periods,  and 
especially  of  Pottery  and  Textile  fabrics. 

A  collection  of  such  objects,  not  neces^rily  large,  but  representative  of  the 
particular  and  leading  characteristics  of  the  various  styles,  would  prove  of  the 
greatest  value. 

I  have  the  honour  to  remain,  gentlemen,  your  obedient  servant, 

B.  Edwct  Ltnx,  Head  Master. 


LoAXa  from  the  Dkpabtmkmt  of  Scibkgb  and  Abt  during  the  year. 

Lilt  Study  by  Mulready  (Red  Chalk). 

Glass  Case,  containing  twenty-six  objects  for  study. 

Art  Industries  at  South  Kensington,  two  parts  (stiched). 

Offloial  Reports  of  the  International  Exhibition  of  London,  1871,  2  Vols. 

Landscape  in  Holland,  by  Van  Goyen  (Oil). 

Bunch  of  Flowers,  with  Butterfly,  by  Rachel  Ruyche  (Oil). 

♦•  Hove  down  to  Careen,"  by  T.  Jacobs  (Oil). 

Study  of  a  Hand  placed  against  a  green  mossy  wall,  Michael  Mulready  (Oil). 

Head  of  an  Old  Lady,  by  Sir  Thomas  Lawrence  (Oil). 

Study  of  nude  Male  Figure,  stumped,  by  Lefebrie. 

Sntrance  to  the  Castle  of  Dieppe,  sepia,  by  Cotman. 

The  Bridle  Road,  by  C.  C.  Pyne  (Water  Colour). 

Tlie  Fairford  Windows,  by  the  Rev.  James  Gerald  Joyce.     1  VoL 

Architecture  of  Ancient  Delhi,  illustrated  with  photographs,  by  Lieutenant  Henry 

Hardy  Cole,  B.B. 
Six  Lithographic  Examples  of  French  Relief  Ornament. 
View  on  the  River  Maas,  Holland,  by  A.  Stork  (Oil). 
Studies  of  Nude  Figure,  by  Maclise  (Chalk). 
fttvdies  of  Sheep's  Hcad-i  by  George  Morland. 
Branch  of  Apples  in  Water  Colours  (unknown). 

His  Excellency  then  distributed  the  prizes  to  thesucceflsful  students, 
who  were  each  called  up  according  to  the  following  U;)t»  and  bad  the 
gratification  of  receiving  their  prizes  at  His  Excellency's  hands ; 
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AWARDS  OF  JUDGES  IN  THE  VARIOUS  COMPETITIONS  OF  THE 

YEAR  1878. 


National  Competition,  1873. 

Awards  to  Studeiits  of  the  Socistt's  School  of  Art  by  the  Judges  appointed 

by  the  Department  of  Science  and  Art,  London. 


Name. 

Stage. 

Description  of  Work. 

Award. 

Trwin,Mis9  Marcella, 

23c 

Design  for  Lace, 

SUver  Medal. 

Jordan,  Miss  F.  L. 

23c 

Do.         do.           ... 

do. 

Gibson,  Mr.  Ed  ward, 

19<; 

Model  of  Head  in  relief  (Life),  . 

do. 

Barnes,  Miss  Clara, 

9a 

Anatomical  Study,   . 

Bronze  MedaL 

Thomhill,Mi8sH.M. 

9a 

Do.         do. 

do. 

Bucknall,  Miss  I.  L. 

23c 

Design  for  Wall-paper,     . 

Queen's  Prize. 

Mercer,  ^Ir.  H.  S.   . 

106 

Model  of  Head  (Juno),     . 

do. 

Naylor.MissElizab. 

861 

Chalk  drawing(dyingAlexander), 
Group  of  StilUlife,  in  Oil, 

do. 

Everth,  Miss  H.     . 

15a 

do. 

List  of  Students  to  whom  Third  Grade  Prizes  have  been  awarded. 


Name. 


Prise. 


Stage. 


Naof 
Worka. 


Subject. 


Boyle,  Mr.  J.  T.  . 
Bucknall,  Miss  I.  L. 
Bredln,  Miss  M.  A. . 

Birch,  Miss  B. 


Hanrahan,  Mr.  J.  . 
Irwin,  Miss  K  E.  . 
Irwin,  "Miss  M. 

Kavenagh,  !ilr.  J.  . 


Kerr,  Miss  £. 


Afn^ree,  Miss  AL  A. 
.M*(jee,  Miss  M.  A. 

Murray,  Blr.  W.  H. 


P2 


jj 


o 


»» 


23c 
5a 
9a 

1 
1 
1 

22c 

I 

23c 

1 

23c 

2 

2:k 

2 

23t/&23c 

• 

^5 

15a,  56 

2- 

S 

2dc 
15a 

1 

1 

23c 

• 

1 

Original  Design  for  a  Plate. 

Group  of  ModelsShaded  in  Chalk. 

Anatomical  Studies  in  Water 
Colors. 

Elementary  Design  to  fill  Cinque- 
foils. 

Original  Design  for  Table  Damask 

Original  Design  for  I-ace  (Brus- 
sels, Point,  and  Guipure). 

Original  Design  for  Lace  (Iloni- 
ton  and  Guipure). 

Original  Design  for  a  Chimney 
Breast. 

Original  Design  for  Carpel 

Group  (StiU  Life  in  Water 
Colors). 

Egg-plant,  portion  of  the  Archi- 
trave of  the  Gates  of  Ghiberti, 
Shaded  in  Chalk  from  the 
Round. 


sig 
Group    (StiU    Life    in    Water 


Origmal  Design  for  a  Floor  Cloth, 
roup    (fi 
Colors/. 

Original  Design  for  an  Ecclesi- 
astical Carpet. 
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List  of  Students  to  whom  Third  Grade  Prizes  have  been  awarded — amiimmfd. 

Name. 

Prize. 

SUgv. 

No.  of 
Worka. 

Subject. 

Miles,  Mr.  J.  T.      . 
Mitchinson,  Miss  C. 

1 

1 
P2 

1 
1 

2Sd,  23r 
2ac 

'} 

Original   Design    for    Chimney 

Breast. 
Original  Design  for  a  Carpet 
Original  for  Muslin  Dresses. 

Naylor,  Miss  E.  II. 

!    " 

5b 

Egg-plant,  portion  of  the  Archi- 
tra«re  of  the  Gates  of  Ghiberti, 
Shaded  in  Chalk. 

0*aeary,Mis8L.M.M. 

• 

23r 

OrigtnalDesign  for  Table  Damask. 

WaUace,  Miss  K.     . 
Walsh,  Mr.  R.  F.   . 

.14a 
23c 

Flowers  from  Nature  in  Water 

Colors.     Byonia. 
Original    Design    for    Figured 

Damask. 

Arnold,  Miss  E.  M. 
Ball,  Miss  S.  P.       . 
Campbell,  Miss  I.   . 

n 

86(2) 
2,V 
on 

2 

Study  from  the  Antique  of  the 
Discobolus  in  Chalk. 

Two  Original  Designs  for  Fur- 
niture Damask. 

Group  of  Models  Shaded  in  Chalk. 

Jordan,  Miss  F.  L.  . 

Lee,  Miss  Nannie.  . 
McSorley,Mi8sM.£. 

If 

23c 

14a 

10a 

f 

Original  Design  for  Poplin  Dress. 
Original  Design  for  Floor  Cloth. 
Original    Design  for   Furniture 

Poplin. 
Flowers  from  Nature  in  Water 

Colors. 
Foliage  from  Nature  in  Outline. 

Poole,  Miss  0.  E.    . 

ThomhUl.UissH.A.M. 

Bradley,  Miss  D.     . 

Camp))ell,  Miss  I.    . 
Palmer,  ^liss  A. 

If 
PI 

P2 
P  1 

86(2) 

Ua 

46 

26,23c 
26 

Discobolus  from  the  Antique  in 

Chalk. 
Flowers  from  Nature  in  Water 

Colors. 
Ornament  Shaded  from  the  Flat, 

Chalk  (Ivy  Column). 
Tarsia  enlarged,  in  Outline. 
<  )riginal  Design  forTable  Damask. 

Cochrane,  Mi^s  M.  . 
Ffolliott,  Miss  A.     . 

PI 
P2 

46 
5a 

Tarsia  enlarged,  in  Outline. 
Ornament    from    a  Church    in 

Rome,  by  SansoTino. 
Group  in  Chalk  from  the  Round. 

Marlin,  Miss  M. 
Weld,  Miss  M. 

P2 
P2 

14a 
15a 

Flowers  from  Nature  in  Water 

Colors. 
Still  Life  Group  in  Oil. 

Byng,  Miss  E.  N.    . 
Corbett,  Mr.  L. 
Walker,  Miss  Jeanie, 

P  1 
P2 
P  1 

46 

lOo 

46 

Gothic  Cup  Shaded  in  Chalk. 
Foliage  in  Outline  from  Nature. 
Part  of  Antique  Pilaster,  Roman. 

Smith,  Mr.  G.  G.  P. 
Smith,  Mr.  R.  C.    . 

PI 
P2 

6a 

196 

Famese  Hercules  enlarged  (out- 
line). 
Statuette  from  Antique  (Jason). 
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REPORT  OF  JUDGES  APPOINTED  TO  EXAMINE  THE  WORKS  OF 
THE  STUDENTS  IN  THE  ART  SCHOOLS,  ROYAL  DUBLIN  SOCIETY, 
DECEMBER  20tii,  1873. 

Wk  have,  on  this  day,  carefully  examined  the  works  sabmitted  for  our  inspection 
by  the  pupils  of  the  Art  Schools,  and  in  tiie  consideration  of  the  designs  for 
manufacturefi  and  textile  fabrics  we  have  been  assisted  by  the  advice  of  Mr.  Millar, 
of  the  firm  of  Millar  and  Beatty  of  this  city,  and  of  Mr.  Fleming,  from  a  house  of 
much  repute  at  Halifax,  in  Yorkshire,  and  also  of  Dawson-street,  in  this  city. 

The  display  is,  upon  the  whole,  highly  creditable,  although  some  of  the  classes 
are  not  so  fully  represented  as  heretofore.  . 

In  Class  IIL,  composed  of  studies  of  still-life,  groups,  &c.,  in  oil  and  water 
colours,  there  is  a  large  and  very  attractive  display,  bearing  evidence  of  very 
attentive  study,  a  close  observance  of  natural  effects,  skilful  handling,  and  artistic 
feeling.  We  cannot,  however,  avoid  expressing  our  opinion  that  possibly  an  undue 
degree  of  importance  may  attach  to  this  branch  of  study  which  does  not  practically 
lead  to  professional  distinction  or  to  remunerative  results. 

In  the  Designs,  Class  VI.,  for  Textile  Fabrics  and  Wall  Decoration  the  com- 
petition is  more  limited  than  heretofore.  This  may  partly  be  accounted  for  by  the 
more  advanced  students  in  this  department  having  been  replaced  by  others  of 
less  experience.  The  Manufactured  Poplin,  designed  by  Miss  Ball,  which  was 
exhibited  at  Vienna  in  this  year,  is  very  effective,  and  especially  deserving  of 
commendation,  as  is  also  a  Coffee  Service  by  Wins  Bessie  Birch,  of  graceful  form 
and  harmonious  colouring.  We  trust  that  in  future  that  the  designs  for  manu- 
facture in  the  several  branches  may  form  a  more  prominent  feature  in  the  Annual 
l^^xhibitions,  as  we  feel  assured  that  encouragement  would  be  largely  extended  in 
this  direction  by  houses  of  repute  both  in  this  country  and  in  England. 

We  cannot  conclude  without  bearing  testimony  to  the  value  we  attach  to  the 
abilities  and  zeal  of  the  Head  Master,  Mr.  Lyne,  so  successfully  exercised  in  the 
performance  of  his  duties,  and  whose  absence  from  the  adjudication  on  this  occa- 
sion in  consequence  of  recent  family  affliction  we  sincerely  regret.  Miss  Julyan 
and  the  several  Art  Teachers  continue  their  valuable  co-operation. 

Geukor  H0D8ON,  Bart. 
December  2(VA,  1873.  Thomas  Alfred  Jonks,  p.b.h.a. 


LIST    OF    AWARDS,     1873. 

Royal  Dublin  Society's  Prizes, 
special     prizes    fob    teachers. 

Stct.  Name.  Prizes. 

Assistant  Art  Teacher,  for  a  Still  Life  Group  painted : 

Miss  M.  A.  M'Gee,  for  a  Group  in  Water  Colors,     .         .     Is/  Silver  Medal, 

recowunended. 
Mr.  E.  A.  Byrne,  for  an  Interior  of  a  Class-room  in  the)  Special  CerH/icaie, 
School  of  Art, jT      recommended, 

Claah  I. — Tht  figure  Drawn,  Painted  and  Modelled,  and  Anatomy. 

1.  Sturly  of  full  length  Figure  from  the  Antique: 

Miss  Ismena  Benson — (Milo  Venus),    ....     2nd  Silver  Medal, 

2.  Head  painted  from  the  Life : 

Miss  Lambert— Female  Head  in  Oil,    .•        .        .        .     ^»t  Bronze  Medal, 


SS4  Intelligence. 

8Mt  Nun«. 

3.  Best  Drawing  from  the  Aatique : 

Hifls  MarU  D.  Webb— Head  of  Hercaiy,    .        .        •  Spedai  CerHfboaU. 

Mils  Harriet  Thomhai— Julian  de  Medici,  .        .        .  Special  CertifieaU. 

Miss  Anna  PorneU — ^Monochrome  of  Clvtie,        .        •  Honorable  Mmtim. 

i.  Best  Model  from  Life  or  Antique : 

Mr.  Edward  Gibson— Statuette,  'Palling  Gladiator.       .  lit  SOver  Medal 
Mr.  Robert  Catterson  Smith-SUtnette,  Athlete  with 

Struggle, 2ndSilterdo. 

Miss  Kate  O'Brien— Low  Relief  of  MUo  Venus,   .         .  Special  Ceriifeaie. 

Mr.  £.  Bestick— Head  of  MUo  Venus,                 .        .  Special  Cert^kaU. 

5.  Anatomical  Study : 

Miss  Glara  Barnes— Two  Views  of  Skull,   m  Water 

Colors,     ...'......  2itd  Silver  Medai. 

Miss  M.  A.  Bredin— SIceleton,  in  Water  Colors,  .        .  Certifieate. 

6w  Outline  Figure  from  the  Flat : 

Miss  L.  M.  M.  O'Cleary— Famese  Hercules,                 .  1st  Bromn  MtdaL 

Mr.  J.  H.  Pentland — Farnese  Hercules,.     .                 .  Certijicate, 

Class  II. — ArehiUetvre  and  Mtehamcal  Drawing. 
1«  G€tnn£trjf  * 

Miss  Isabella  Backnell, 2nd  Brome  Medal 

2.  Perspective: 

Mm  Fbrence  Walker, 2nd  Bnmne  Medai 

Miss  Mary  Montgomery*, CertifieaU 

3.  Projection: 

Mr.  J.  H.  Tighe, 2nd  Brmua  Medal 

Mr.  G.  Carolin, Certificate, 

Cl\ss  III.— 'Sift//  Life  Groups, 

1.  Still  Life — Groups  in  Oil  or  Water  Color ;  entire  Section  commended : 

Miss  Annie  Lee — Group  in  Water  Colors,    .        .         .  Ist  Silver  Medal 

Miss  Lizzie  I^ngan — Group  in  Oil  Colors,  .        .         .  2nd  Siher  Medal 

Miss  Harriet  Thomhill— Group  in  Oil  Colors,               .  Certificate. 

Miss  Eleanor  Kerr — Group  in  Water  Colors,        .  Cerfificate. 

2.  Groups  shaded  in  Chalk: 

^liRS  Mary  Oliver, Ut  Bronze  Medal 

Miss  A.  FfoUiott,                         .    '    .                  .         .  ^  2nd  Bronze  Medal 

Miss  M.  Manning, CertifioaU, 

Cijuw  IV. 

1.  Landscapes  from  Nature: 

Miss  I.  Maffett— Water  Color  Sketches,  Isle  of  Wight, .  Special  CeHigcate, 

Miss  O.  E.  Poole— Oil  Color  Study  in  Rathfamham  Park,  iH  Silver  Medal. 

Mr.  G.  B.  Le  Fanu — Various  Sketches  from  Nature,    .  Special  Certificate. 

2.  Floicers  or  Folioffe  painted firom  N'ature  : 

Miss  M.  Martin — Ivy  Branch, 2nd  Silner  Medal, 

Miss  EUza  Bobie— Bignonia, Certificate. 

Miss  M.  G.  M*Sorley — Pelargonium,   .  ,}  „        l»    i#    .. 

Mist  M.  Lee-Cylaien,      ...        .        .        ^\  ^onorabU  Mentum, 
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Soot.  NAine.  PriMi. 

3.  Flowen  or  FoUage-i*  Outline  from  Nature : 

Miaa  A.  Kellett — Lapln  and  Grasses,  &c,    .        •        .     l#l  Brmee  MedaL 
Miss  M.  M'Sorley— Ivy,  Daffodils,  RliododaadroQ,  &c,  .     CeMjieate. 

■ 

4.  Fiowera  or  Foliage  painted  from  the  Flat : 

Miss  M.  Maaoing — Wall-flower  and  Primula,      .        .     Ist  Bronze  Medal, 
Miss  H.  Hanloii — Pelargoniams,  ....     Cerdjicate. 

5.  Prize  withheld. 

Mr.  J.  Kayanagb,  recommended  for  Sketches  of  Animals 

(Special), Ut  Bronze  Medal. 

Gi*AaB  v. — Ornament;  Drawn  and  Shaded, 

1.  Omameni  from  the  Flat  in  Otiline  : 

Miss  M.  McDonnell— Tarsia, 2nd  Bronze  Medal 

Miss  &  MuUin-f-Tarsia, CerHJicate. 

2.  Ornament  thadedfrom  the  Flat : 

Miss  If.  Cochrane — ^A  Homan  Pilaster*  .     1«<  Bronte  Medal. 

Miss  Jeanie  Walker — Frieze  from  a  Church  by  Saniovino,     Certificate* 

3.  Ornament  from  the  Roimd  in  Outline : 

Prise  withheld. 

4.  Omam^ent  ahaded  from  the  Round : 

Miss  F.  L.  Jordan — Cast  of  Apples  in  Chalk,  Ut  Bronze  MedaL 

Bfus  M.  Martin — Cast  of  Plnms  in  Chalk,   .  CrHificate. 

Clasr  YI. — Dteignafor  Mamifactures. 
1.  Textile  Fabrice. 

A.  Design  for  Lace : 

Miss  F.  L.  Jordan — Enn^ish  Honiton,  .  let  Bronse  Medal. 

Miss  K  Irwin— Brussels  Point, J^Mcial  Certificate. 

Miss  M.  Irwin — Brussels  Point, Honorable  Mention. 

B.  Design  for  figured  Damatk : 

S.  P.  Ball, \8t  Bronte  Medal. 

C.  Detignfor  Table  Damask : 

Miss  L.  M.  M.  O'Cleary, 2nd  Bronze  Medal- 

Miss  F.  Montgomeiyi Certificate. 

D.  Design  for  a  Carpet : 

Miss  S.  P.  Ball — Brussels,  with  a  Border,  .        .    1st  Bronze  Medal. 

Miss  M.  A.  M'Gee—Axminster, Certificate. 

Miss  M.  Manning — BrnsseLs, Honorable  Mention. 

£.  Design  for  Muslin  Curtains: 

Miss  S.  P.  Ball, Certificate. 

Surface  Decoration. 

A.  Design  for  Wall  Decoration : 

Miss  J.  Walker— From  Marsh  Mallow,  .1st  Bronte  Medal, 

Mr.  J.  Kayanagh — Arabian,  in  Black  and  Gold,  Certificate, 
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Kana. 


B.  Ik$ig9i  for  Floor  Clotkt 
Prlie  withheld. 


C.  Dmgnfor  a  Ckmmey  Bread : 

Mr.  J.  T.  Miles — ^In  the  Rwiiiawnoe  Manner, 

D.  Detigmjbra  Vase: 

No  competition. 

E. />e«^/oraCoJbi^Ww«:    . 

MiM  B.  Birch— FVom  Coifee  Plant  and  Berry, 


PrlsML 


.     l«l  Brcmu  MtiaL 


la  Bnmgt  MedaL 


Special  Pritei  reecmntemded. 


Mr.  J.  T.  Bojrle— IM^  Jar  Spandril,  modelled  in  Clay, 

Renaisionee, Special  Certi/SeaU^ 

Miss  C.  Mitchinson — Design  for  Mnslin  Dresty  Mouse' 

tail  Moss, 1st  Silver  MedaL 

MiiB  I.  Bergin— X)ef^  for  Muslin  Dreu,    .        .        .     1st  Brouxe  MedaL 

Mitt  B.  Birch — For  Elementary  Design,  Forget-Me-Xot 
and  Monk  Mallow, Honorable  Memtiom. 

The  following  Students  were  successful  at  the  Examination  in  Artistic  Anatomj, 
held  on  the  30th  June,  1878|  by  Alexander  M*Alister,  m.u.,  Honoraiy  P^enor 
of  Artistic  Anatomy : — 

Miss  M.  D.  Webb, 1st  Silver  MedaL 

Miss  O.  E.  Poole, 2nd  Silver  MedaL 


Examination  of  Pupils  of  Drawing  Clambb  of  External  Schools  in  Dublin, 

May  27th,  187a 


L.  M  Sands. 
L.  R.  Samuels. 


Small  Bronze  MedaU, 


H.  Hiitton. 
M.  Elliott. 


E.  Quarry. 
A.  Hand. 
J.  CutchelL 
£.  Go  wen. 


Certificates. 


F.  S.  Marmion. 
BI.  Mooney. 
L.  O'Connor. 
A.  Trnbsbaw. 


Intelligence, 
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Second  Grade  Prizes. 

List  of  Students  who  have  been  succeasfal. 


Natore  of  Ezuiiii»-   I 

1 

Namo. 

tloa.               1 

Prise  Selected. 

Full 

• 

•2 

c. 

g 

8 

St 

^ 

Certifieate. 

1 

1 

£ 

1 

Cox,  John,  . 

P 

E 

_ 

Bnrchet's  perspective. 

Evans,  Andalusia, 

P 

— 

— 

E 

Instruments. 

Fitsgerald,  Bolton, 

E 

— 

- 

— 

Crayons. 

Hull,  Joseph  A.   . 

P 

- 

- 

E 

Colours. 

Kavenagh,  Joseph, 

E 

- 

— 

P 

Instruments. 

4 

Montgomery,  Maiy, 

P 

P 

£ 

— 

Instruments. 

Moras,  M.  T.  H. 

_ 

P 

E 

_— 

Crayons, 

Certificate. 

O'Brien,  R.  D.     . 

- 

E 

P 

E 

Wornam's  ornament. 

Certificate. 

' 

and  LindleyBotauy. 

Parks,  W.  Theodore,    . 

E 

~. 

— 

P 

Instruments. 

Warren,  Mary  H.  G.    . 

— 

- 

— 

E 

Crayons, 

Certificate. 

White,  Frances  J. 

E 

— 

— 

P 

Instruments. 

Yates,  George,     . 

— 

P 

E 

- 

Instruments,  . 

Certificate. 

Boucher,  James  W. 

_ 

^ 

_ 

P 

^-^ 

Certificate. 

Doherty,  Thomas, 

— 

— 

P 

— 

— 

Certificate. 

EUiott,  Zoe, 

— 

P 

P 

— 

- — 

Certificate. 

Symes,  Penella  K. 

^ 

P 

P 

— 

— 

Certificate. 

Allen,  Charles  J. 

^ 

_ 

^ 

P 

Allen,  Henry, 

P 

— 

— 

— 

Barnes,  Clara, 

— 

P 

. 

— 

Beale,  Thomas,    . 

P 

- 

- 

— 

Birch,  Bessie, 

— 

— 

P 

— 

Bradley,  Dora,    . 

— 

— 

— 

P 

Bradley,  Hugh,   . 

P 

— 

- 

- 

Browne,  Alexander, 

— 

P 

P 

P 

Calcutt,  Charles, 

P 

- 

— 

— 

Christian,  Albert, 

P 

- 

— 

- 

Coffey,  George,    . 

- 

— 

— 

P 

Crofton,  D.  A.     . 

P 

— 

- 

— 

Cruise,  F.  S. 

P 

— 

— 

— 

Day,  B.  E.  . 

P 

_ 

. 

_ 

Douglass,  Fredk.  A.     . 

P 

P 

— 

P 

Downes,  Alexander  H. 

P 

— 

- 

- 

Dunne,  L.  M.  A. 

P 

— 

- 

— 

Ellis,  John, 

P 

- 

— 

- 

P  signifies  Passed,  and  entitles  the  Student  to  a  Certificate  Card.    £  signifies 
Exoallent,  and  entitles  the  Stadent  to  a  Prize. 
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List  of  Stvdvkts  who  hare  been  Buixesiiui—eimtiimed, 


Nftme. 


Natare  of  Rzuniiift- 

UOB. 


% 

i 


FfoUiott,  Agnes  L.     F. 
FfoUiott,  M.  Y.    .      F. 


Hmlon,  H.  J. 


F. 


Johnston,  Annie, .      F. 
Jones,  B.  P.  F. 

Jones,  J.  6.         .      F. 

KftTTUiagh,  Patrick, 
Keenan,  Jameff,    . 
Kernagban,  William,   . 
Kirkwood,  Jobn  J. 


Le  Fanu,  G.  B.    . 
Ijong,  William,    . 


F. 


M'Donnel],  A. 
Mackenzie,  William  H. 
iMaguire,  Amelia,       F. 
Manning,  Mar}'  R.     F. 
Martin,  Anna,      .      F. 
MUlard,  B.  . 
Montgomery,  Louisa,  F. 
MuUin,  Sarah, 
Mnllins,  Thomas  P. 

Nangle,  Nannie  F.      F. 

O'Brien,  Peter  P. 
O'Callaghan,  Tliadd.  M. 
O'Cleary,  L.  M.  M.      . 

Palmer,  Annie,     .      F. 

Redmond,  H.  M.  J.    F. 

Sbaw,  George, 
Spearing,  Eva,     •      F. 
Spong,  William  G. 

Troy,  Patrick,      . 

Walker,  Mary  L.  C.     . 
White,  Arthur  T. 
Williams,  I^.  G.   . 
Worthington,  E. .      F. 


P 
P 


P 
P 


P 
P 
P 


a 


s 


-         -  1     t 


P    . 

-  I 
1 
I 


-  '    P 

-  P 


P         P 

-  '    P 

-  P 


P 
P 
P 
P 

P 
P 

V 

p 
p 


Prire  SeleeUd. 


P    ' 


-       I 


I    I 


P         -  .  - 

P  P  - 

I 

P        -  - 

P         -  ^ 

P         -  - 

P        -  - 

-  P  - 

I   :  : 

P       -  - 

P      -  - 


-  P 

-  P 


Full 

CeitificKlr. 


P  signiile9  PnsMed,  and  entitles  the  Student  to  a  Certificate  Card.    £  signifies 
Excellent,  and  entitles  the  Student  to  a  Prize. 

W.  F..  Strklb,  M.D.,  Rtgutrar. 
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G.  W.  Mau>s£ll,  Ebq.,  D.L.,  Vics-Paesidi^t,  then  moTed  a  vote  of 
tfaankft  to  the  jud^  who  had  adjudicated  the  Society'8  Prizes  just  distri- 
buted. Their  duties  were  sometimes  considered  perfunctory,  but  they  were 
in  reality  most  important,  and  in  this  instance  they  had  performed  them,  he 
might  say,  to  their  entire  satisfaction.  Ho  could  not  conclude  without 
adverting  to  the  meeting  of  that  night  &vo  years  ago — the  first  occasion 
upon  which  His  Excellency  and  the  Countess  Spencer,  he  believed,  made 
their  firs^t  public  appearance  in  Ireland.  Every  one  who  was  present  on 
that  night  would  well  remember  the  kindly  phrase  in  which  His  hxoellency 
addressed  the  Students  of  these  Schools  wnen  pointing  out  to  them  th« 
careers  that  might  be  open  to  them.  It  had  been  their  lot  to  find  hiia 
since  in  every  department  of  this  great  Society— in  their  Agricultural 
Halls  and  in  their  Summer  Shows*- wherever  the  wants  of  the  Society 
had  called  for  him  they  had  found  him  a  kind,  an  anxious,  and  an  earnest 
President  and  Patron.  They  parted  with  him  as  those  who  had  come 
year  by  year  to  value  him  more  highly,  and  to  value  the  Countess 
Spencer  more  highly.  In  laying  down  the  insignia  of  his  high  office  he 
could  do  so  with  the  feeling  that  he  had  not  left  one  enemy  behind  him 
in  Ireland. 

Sir  Gborgb  Hodson,  Bart.,  briefly  acknowledged  the  resolution  oa 
behalf  of  the  judges,  and  proposed  the  sincere  thanks  of  the  Society  to 
His  Excellency  for  coming  amongst  them  that  evening — an  honour 
enhanced  on  this  occasion  by  the  presence  of  the  Countess  Spencer. 

His  ExcELLENCT  TUB  LoRD  LiBUTENAMT  Said — Ladics  and  gentlemen, 
I  rise  with  no  ordinary  feelings  of  embarrassment  to  address  this  large 
and  distinguished  assembly  to-night.  I  feel  that  the  occupations  of  the 
last  few  weeks  have  taken  up  so  much  of  my  time  that  I  have  not  been 
able,  as  I  should  like,  to  have  thought  over  any  topic  that  might  be  of 
interest  or  useful  to  the  Students  to  whom  I  have  given  prizes  with  such 
pleasure  to-night,  or  to  the  audience  I  see  before  me.  But  I  must  con- 
gratulate the  Dublin  Society,  as  I  did  on  the^rst  occasion  that  I 
addressed  its  members,  on  the  work  Avhich  they  do  in  the  furtherance  of 
art  in  this  country.  The  work  which  the  Society  takes  in  hand  is  veiy 
wide  and  various,  but  I  am  sure  it  does  no  more  useful  work  than  that  of 
managing  Schools  of  Art  in  this  country.  It  is  a  country  where  art  is 
much  appreciated,  and  where  the  quick  genius  of  its  people  readily  take 
to  art,  and  therefore  I  believe  art  has  no  better  field  than  the  field  of 
Ireland.  We  have  heard  to-night  of  the  succera  which  has  attended  the 
School  of  Art  of  the  Dublin  Society ;  not  only  are  the  reports  of  the 
eminent  men  who  have  acted  as  judges  eminently  satisfactory  as  to 
the  works  of  all  the  pupils  who  came  before  them,  but— and  this 
is  what  I  think  we  ought  to  congratulate  the  Society  chiefly  upon — 
we  find  that  the  pupils  from  this  School  have  been  highly  successful 
in  international  competitions,  and  have  carried  off  more  than  any  other 
School  in  the  United  Kingdom.  This  is  a  thing  which  I  tliink  I  may  well 
congratulate  this  Society  warmly  upon,  and  especially  those  under  whose 
able  teachin|[  this  success  has  been  attained.  When  I  return  shortly  to 
my  own  native  county  I  shall  be  able  to  congratulate  them,  and  giv« 
them  great  encouragement  by  the  fact  that  from  a  village  near  to  me 
comes  Mr.  Lyne,  who  has  been  so  ably  the  teacher  of  this  School.  1 
observe  that  the  teaching  in  this  School  is  very  varied ;  it  teaches  not 
only  high  art  in  landscape  painting  and  in  drawing  of  living  models,  but  it 
teaches  also  modelling  and  statuary,  as  well  as  designs  for  manufactures  of 
difierent  kinds.  This  I  think  is  very  important,  for  we  all  know  how 
difficult  it  is  in  education  to  discover  the  turn  of  mind  of  each  pupil. 
Many  a  person  would  have  risen  to  some  eminence  if  his  teacher  had  be«i 
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able  to  disoovcr  the  particular  bent  of  his  intellect  and  genius.     It  is  one 
of  the  difficulties  in  all  education — to  develop  the  character  of  each  of 
those  who  come  for  instruction.    This  is  particularly  the  case  in  art,  and 
I  consider  the  vatiety  of  subjects  which  this  School  and  this  Society  teach 
tends  greatly  to  derelop  the  genius  and  intellect  of  its  pupils.    If  we 
look  to  high  art  in  the  ancient  days,  we  see  a  very  great  difference  to 
what  is  seen  now.    In  olden  days  wc  saw  one  great  master,  with  a  school 
of  artists  following  his  particular  style  of  treatment.     We  find  also 
particular  subjects  dwelt  upon.    In  the  15th  century  we  find  all  the  great 
works  of  art  treating  religious  subjects.    Now  we  see  a  great  difference. 
I  do  not  know  whether  it  is  that  we  decorate  and  do  honour  to  our 
churches  in  other  ways  than  in  painting,  or  whether  the  artists  of  the 
.present  day  are  somewhat  timid  u  trying  to  follow  the  footsteps  of  the 
great  men  who  painted  in  former  days,   but  we  see  on  the  walls 
of  our  picture  galleries  every  kind  and  description  of  art ;  we  find  the 
independence  and  originality  of  English  and  Irish  thought  breaking  out  in 
every  direction,  and  if  we  lose  somewhat  of  symmetry  from  want  of  a 
particular  school,  we  gain  much  in  the  originality  and  thought  which  an* 
thrown  into  the  pictures  of  our  artbts.     1  his  is  especially  shown  in  the 
works  of  the  very  great  man  who  departed  this  life  during  the  past  year. 
I  allude  to  Landsoer.   In  former  days  we  had  Honderkoter,  Wolvennanii. 
and  Snyders  delineating  with  great  force,  and  grace,  and  vigour  anim^il 
life ;  but  where  can  you  find  the  wit,  or  humour,  or  touching  feeling 
which  we  discover  in  the  pictures  of  Landseer  ?     Now  thb  School  doi  s 
much  towards  edu<*ating  and  bringing  up  pupils  to  the  very  highest  st\le 
of  art.    I  was  very  much  gratified  to  hear  from  one  of  the  speakers 
to-night  a  name  well-known  in  Dublin — ^the  name  of  a  distinguished 
artist  here,  whose  son  is  now  already  commencing  his  career  as  a  sculptor  in 
the  studio  of  one  of  the  most  successful  sculptors  in  this  country,  Mr.  Foley, 
who  is  such  an  honour  to  this  countr}'  of  Ireland.    I  sincerely  trust  that 
he  will  follow  in  the  steps  of  that  distinguished  artist,  and  bring  not  only 
honour  to  his  own  name  and  that  of  his  father  (Mr.  C.  Smith),  but  honour 
to  this  Society,  whose  pupil  he  has  been.     And  now  I  may  allude  to  a 
topic  which  has  been  referred  to  by  more  than  one  of  the  speakers  who 
have  preceded  me.    On  former  occasions  I  have  spoken  strongly  in  favour 
of  having  a  Central  Museum  of  Ornamental  Art  in  Dublin,  and  I  must 
freely  confess  to  you  that  I  feel  rather  mortified  and  disappointed  that 
on  this,  which  is,  perhaps — and  I  may  say  not  perhaps,  but  certainly  the 
last  occasion  on  which  I  shall  appear  before  you  as  the  humble  repre- 
sentative of  the  Queen — I  feel  rather  mortified  and  disappointed  that 
X  have  not  been  able  to  further  an  object  which  I  have  always  felt  is 
of  great  importance  to  the  furtherance  of  art  in  this  country.     Last 
Year  I  referred  to  this  matter,  but  then  there  was  a  considerable  difficulty 
m  bringing  on    the  subject,    because  the    House    of  Commons    had 
shown  Itself  more  than  ordinarily  jealous    of    the    expenditure    on 
the  ('ivil    Service,  and   while  a  committee   was    sitting    upon    that 
we    did    not  think  it  was  a  very    opportune  moment  to  press    for 
a  grant  for  the  purpose  of  a  School  of  Ornamental  Art  in  Dublin. 
There  are  other  difficulties  in  the  way  arising  from  the  great  number  of 
societies  which  have  museums  in  Dublin,  but  I  had  always  felt  sanguine 
that  with  a  fair  field  we  should  be  able  to  obtain  for  you  the  advantage 
to  which  I  have  referred — ^a  central  ornamental  Art  School  in  Dublin. 
I,  therefore,  much  regret  that  neither  the  Marquis  of  Hartington — who 
was  equally  anxious  on  the  subject — nor  I  have  succeeded  in  our  object. 
I  sincerely  trust  that  our  successors  may  be  more  fortunate.     I  wiiib 
them  every  success  in  this  object,  and  I  shall  never  be  jealous  of  their 
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better  fortane  if  they  are  able  to  establish  in  Dublin  such  a  museum,  wluch 
I  think  of  the  greatest  importanoe  to  all  lovers  of  Art  in  this  countrj,  and 
to  all  the  students  of  Art  within  the  land.  Before  resuming  my  seat  I 
cannot  help  touching  upon  another  to^ic  which  has  been  uppermost  in  mj 
mind  as  I  haye  been  sitting  here  to-mght.  First  ctf  all  let  me  diank  my 
friend  who  has  spoken  in  so  yery  kind  and  fettering  a  manner  of  Lady 
Spencer  and  myself.  I  assure  you  that  as  the  days  of  our  stay  in  Ireland 
are  drawing  to  a  close  we  experience  very  painful  feelings.  There  are, 
of  course,  many  attractions  for  us  at  home,  where  important  duties  have 
been  rather  neglected  since  we  have  been  here  ;  but  we  feel  deeply  to 
have  to  leave  so  many  kind  friends  in  Ireland,  and  so  many  duties  and 
occunations  which  have  interested  us  for  the  last  few  years,  and 
whicn  have  been  of  greater  interest  because  we  believe  many  of  them  to 
have  been  of  great  importance  to  the  people  of  Ireland.  I  will  not 
dwell  on  this  subject  now — ^this  is  not  the  place  nor  the  opportunitv  for 
me  to  give  an  account  of  my  stewardship — but  I  will  thank  this  large 
and  distinguished  audience,  and  through  this  audience  the  people  of 
Ireland,  for  the  extreme  cordiality  tod  kindness  with  which  upon  all 
occasions,  in  every  part  of  the  country,  and  among  eveiy  class,  they  have 
treated  Lady  Spencer  and  myself  since  oar  sojourn  amongst  you.  I  will 
only  in  conclusion  say  what  mttification  it  is  to  me  to  attend  a  meet- 
ing of  this  character — and  of  the  society  which  has  done  so  much  good 
for  Ireland — on  the  last  occasion  when  I  have,  as  Lord  Lieutenant  of 
Ireland,  to  address  an  Irish  audience.  If  I  say  farewell  to  you,  I  hope 
you  will  aUow  me  to  assure  you  that  it  is  only  a  farewell  in  person,  for 
my  thoughts  and  feelings  will  always  be  with  vou,  and  I  shall  ever 
devote  myself  to  my  utmost  endeavour  to  do  what  I  think  is  for  the 
welfare  and  the  prosperity  of  the  Irish  people. 

The  proceedings  having  terminated,  tneir  Excellencies  and  the  general 
company  adjourned  to  the  museums,  which  were  thrown  open  and 
brilliantly  illuminated  for  the  occasion. 


EVENING  SCIENTIFIC  MEETINGS. 

Monday  Evenino,  Nov.  17,  187^5. 
GiT3RRT  SAUNDhRs,  Esq.,  in  the  Chair. 

Mr.  HowA&D  GiiuBB,  C.E.,  read  a  Paper  '^  On  Clocks  for  Equatorial 
Telescopes,'^  and  Exhibited  Diagrams  in  Illustration. 

Pboi-essob  J.  E.  Rbtnolds  then  gave  a  description  of  *'  Ecchovus* 
Ball -peat  Making  Machine."  Last  year  Mr.  Alexander  Maodonncll 
brought  before  £e  notice  of  the  Royal  Dublin  Society  a  number  of 
Feat-Preparing  Processes ;  and  since  then  the  interest  felt  in  the  subject 
had  not  oiminished.  The  process  Professor  Reynolds  was  about  to  de- 
scribe was  lai^ely  employed  in  Germany  and  Sweden,  and  the  produce 
was  used  on  various  State  railways.  Dr.  Reynolds  had  examined  some 
of  the  specimens  from  Germany  and  Sweden,  and  found  them  to  be  very 
good  chemically.  The  process,  which  was  very  simple,  was  successful 
in  both  countries.  The  essential  parts  of  the  apparatus  were  sketched 
on  the  blackboard,  and  explained.  There  was  no  peculiar  mode  of 
cutting  Uie  turf  in  the  first  instance.    The  rough  but  suitable  peat  is 
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deliTered  to  a  machine  conabting  of  an  external  caaing  laid  horizootallpr. 
with  a  rercdving  shaft,  fmnished  with  teeth  set  in  screw  fashion  along  it. 
Tlie  peat  is  gradoaUy  reduced  to  a  paste,  poshed  forward  b^  the  action 
of  Uie  screw,  and  disint^ated.  It  is  then  forced  through  the  conical 
end  of  the  machine,  and  issnes  as  a  soft  cylinder,  lliere  is  a  knife  at 
the  end  of  the  apparatus  whidi  cuts  the  cvunder  from  time  to  time  into 
oonrenient  pieces.  These  are  placed  on  a  lift,  and  raised  to  a  considerable 
hdght  They  are  delivered  on  an  inclined  plane,  and  rolled  down  into  a 
machine  shaped  like  a  truncated  cone,  which  rerolves  rapidly,  and  rolls 
the  cylinders  by  degrees  into  a  spherical  form ;  after  which  they  fall  into 
little  trucks  or  barrows.  The  object  of  the  lift  is  to  raise  toe  peat  to 
such  a  height  that  the  trucks  have  no  difficulty  in  being  shunted  along 
to  a  drying  shed,  llie  peat  is  deUvered  in  one  or  other  of  peculiarir 
constructed  inclined  planes  in  a  drying  shed.  Behind  the  front  sta^  is 
another,  which  is  also  filled.  After  an  exposure,  the  length  of  which  is 
regulated  by  the  state  of  the  atmosphere,  the  dry  balls  are  allowed  to  nAi 
off  into  a  store ;  the  others  roll  down  into  their  places,  and  thus  the  balls 
are  shifted  with  rery  little  manual  labour  by  simple  gravitation.  The 
time  required  for  dr^ng  by  this  method  is  stated  to  be  about  one-eighth  less 
than  that  reouired  m  ordinary  flat  sheds.  The  specimens  on  the  table  are 
approximately  spherical  in  form,  and  vary  a  little  in  size,  averaging  about 
three  inches  in  diameter.  The  heating  power  of  this  peat  is  veiy  huge, 
being  to  ordinary  coal  as  1|  to  1 ;  whue  that  of  ordinary  peat  is  as  2}  or 
2}  to  1.  The  ball  peat  having  been  very  carefully  pulped  is  not  so 
hygroscopic  as  ordinary  peat.  The  former  contains  only  15  per  cent,  of 
water,  instead  of  from  20  to  25.  The  relative  vacuum  occupied  hy  equal 
weights  of  Staffordshire  coal,  ball  peat,  and  ordinary  light  tinf  was 
measured  by  a  new  sand  method  with  the  following  results : — 

Coal. =  1-00 

Swedish  ball  peat =  1*37 

Light  turf, =  4-12 

^  This  was  important  as  regards  the  question  of  storage.  Each  machine 
yields  1,700  tons  of  dried  and  prepared  neat  per  annum  in  Sweden.  It 
was  said  that  this  peat  could  be  produced  at  about  5s,  or  6s.  per  ton. 

The  Cuaikman  said  that  the  important  question  of  the  utilization  of  the 
bogs  had  been  before  the  Irish  public  for  many  years.  He  has  had 
practical  experience  of  many  experiments,  all  of  which  failed.  But  at 
that  time  coal  was  12«.  or  Ids.  per  ton  in  Dublin.  Nevertheless,  the 
Mountmellick  peat  at  d«.  3</.  per  ton  delivered  could  not  compete  witli 
coal  at  18«.  The  peat  formed  a  fuzzy,  light  mass,  and  went  away  in  the 
furnaces.  Mr.  Dargan  could  not  use  it  for  working  the  steam-boats  on 
the  Shannon.  The  peat  made  at  Derrylea  was  pressed  and  partly  dried 
It  could  not  be  sold  in  Dublin  under  \5s.  per  ton,  and  could  not  compete 
with  coal  at  \7s.  6d.  per  ton.  The  method  whidi  Dr.  Reynolds  had  de- 
scribed presents  many  advantages.  Much  time  was  lost  in  attempting  to 
dry  large  masses.  It  was  said  at  Derrylea  that  peat  would  not  dry,  un- 
less pressed  when  wet ;  and  it  usually  contained  from  20  to  25  parts  of 
wat^.  Consequently  it  often  burst  when  thrown  into  a  hot  fire,  and  the 
red  hot  fragments  were  scattered  about  the  room ;  in  fact  it  could  not  be 
used  without  a  fire-screen. 

Professor  Reynolds  observed  that  there  was  no  such  danger  with  this 
peat. 

Mr.  J.  Adair  thought  that  peat  could  not  compete  with  coal ;  but 
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that  the  chief  adyantages  of  this  peat  were  its  small  size,  cheapness,  and 
its  not  being  liable  to  split. 

Mr.  Makhino  remarked  on  the  importance  of  knowing  what  was  bein^ 
done  elsewhere.  One  great  advantage  of  this  peat  seems  to  be  that  it 
does  not  occupy  more  wan  about  double  the  space  of  the  same  w^ht  of 

coal. 

Mr.  Dillon  said  that  locomotiye  en^nes  were  obliged  to  be  constructed 
with  brick  arches  to  counteract  the  effects  of  any  sulphureous  vapours  or 

gases  given  off  by  the  fuel.  These  arches  were  not  only  very  expensive, 
ut  they  sometimes  fall  down  and  stop  the  engine  on  its  way.  Was  peat 
more  or  less  liable  to  a  similar  objection  ?  Would  ordinary  locomotive 
fire  boxes  hold  enough  peat?    How  is  peat  used  on  Canadian  railways? 

Rev.  Mr.  Bagot  asked  if  there  was  any  difference  between  Irish  and 
Swedish  peat.  The  great  difficulty  at  Derr^'lea  was  the  fibrous  matter 
in  the  peat.  An  engine  driver  who  tried  to  use  peat  with  a  steam 
threshing  machine,  hi^  to  give  it  up  in  a  fortnight,  because  it  was  found 
to  destroy  the  tubes  of  the  engine. 

PROFEssoa  Reynolds  said  that  the  ball  peat  he  had  examined  con- 
tained less  sulphur  than  ordinary  Coal.  A  necessarily  Iflrge  amount  of 
gas  was  produced  by  the  action  of  the  water  contained  m  peat.  This  was 
of  considerable  advantage  for  many  purposes.  The  same  bulk  of  peat 
and  coal  will  not  give  off  the  same  amount  of  heat ;  but  the  space  requnred 
for  bsJl  peat  is  not  so  great  as  for  li^ht  turf.  Peat  need  not  be  used  in 
engines.  If  we  could  provide  peat  suitable  for  ordinary  consumption,  we 
might  leave  the  coal  for  the  engines.  The  Canadian  process  was  differ- 
ent from  that  wUch  he  had  described,  but  he  could  give  no  information 
respecting  it.  The  raw  peat  used  in  Sweden  is  said  to  be  similar  to 
or£nary  middle  peat,  and  tliey  work  down  to  the  dense  lower  peat.  The 
fibrous  middle  peat  is  found  to  be  reduced  to  a  sufficiently  fine  state  by 
the  described  process.  In  absence  of  any  direct  evidence,  Dr.  Reynolds 
was  inclined  to  think  that  the  engine  tubes  were  destroyed  by  the 
mechanical  effect  of  the  flame  from  the  light  peat  ordinarily  used,  and  not 
by  any  chemical  agent. 

Rev.  Mr.  Bagot  suggested  that  there  misht  be  some  peculiar  quality 
in  the  bog  from  which  the  peat  was  taken,  which  caused  tne  mischief. 

In  reply  to  a  further  question.  Professor  Reynolds  said  that  a  patent 
had  been  ti^en  out  in  Gr^*many  for  the  mannfiEtcture  of  ball  peat. 

Several  specimens  of  Birds  of  Paradise,  and  other  rare  ornithological 
specimens  recently  added  to  the  Society's  Museum,  were  placed  on  the 
table  for  exhibition. 

Monday  Evenimo,  Dscsmbxb  15,  1673. 

Howaud  Gbubb,  ce.,  in  the  chair. 

John  Mallet  Pubsxb,  m.b.,  Univ.  Dubl.,  delivered  a  discourse  *'  On 
the  Production  of  Musical  Sounds  by  the  Human  Voice." 

Monday  Evenino,  Jakuaby  19,  1874. 
Robebt  S.  Ball,  ll.d.,  in  the  chair. 

Ma  JOB  Collins,  b.b.,  read  a  Paoer,  **  On  the  Production  of  Circular 
Motion  without  Dead  Points,  from  Reciprocating  Motion. 

Majob  Collins  also  made  a  communication,  *^  On  a  Method  of  £bti- 
mating  Heavy  Weights." 

W.  F.  Kibbt,  Assistant  Naturalist  in  the  Museum,  made  a  communi- 
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cation  endUed,  ^  Additional  Notes  on  the  ^lecies  of  Silkworms  in  the 
Society's  collection." 

PnorassoK  J.  £.  REnroLDS  explained  the  "  Laws  of  the  DiCFosion  of 
Gases,**  and  illustrated  it  by  means  of  an  instrament  consisting  of  a 
three-necked  Tessel,  famished  with  a  glass  tube,  terminating  aboTe  in  a 

Serous  cylinder,  over  which  a  bell-^lass  full  of  hydro^n  was  held, 
ydrogen  diffiises  into  air  about  four  times  faster  than  air  mto  hydrogen. 
Such  an  instrument,  with  a  platinum  wire  sealed  into  one  end,  and  a 
metallic  conductor  at  the  other,  attached  to  a  bell-ringing  apparatus, 
might  be  used  to  detect  fire-damp  in  nunes.  Its  j;>resence  would  cause 
contact  between  the  wires,  and  rmg  the  belL  This  is  Mr.  AnselTs  dis- 
corenr.  He  first  used  mercury,  out  now  finds  water  answer  better. 
Dr.  Ueynolds  prefers  acidulated  glycerine,  saturated  with  water ;  but 
fire-damp  when  diffusing  slowly  excites  no  special  motion.  This  may  be 
remediea  by  keeping  a  glass  cover  perfectly  sealed  over  the  apparatus. 
For  the  detection  of  choke-damp  this  apparatus  must  be  exactly  reversed, 
as  it  is  much  heavier  than  air. 

Faonnsoa  W.  F.  Babbxtt  said  that  Ansell's  pLin  could  not  be  prac- 
tically carried  out.  When  the  flame  of  hydrogen  is  brought  into  contact 
with  other  gases  it  is  tinged  with  other  colours.  The  flame  of  hydrogen 
is  turned  to  lilac  by  the  presence  of  only  one  per  cent,  of  carbonic  acid. 
The  tint  of  the  flame  would  show  when  danger  was  present.  It  would 
turn  to  pink  in  the  presence  of  fire-damp.  This  was  an  infallible 
test,  without  the  inconvemenoe  of  Ansted's.  When  any  uzudazed  sub- 
stance is  held  over  a  blown-out  gas  jet  the  gas  difluses  so  rapidly  throogfa, 
that  vou  can  lieht  the  gas  above,  as  may  be  seen  by  placing  two  funnels 
moutn  to  mouw,  with  a  piece  of  leather  between.  Gas  consists  chiefly 
of  the  lighter  hydrocarbons.  If  coal-gas  were  passed  through  a  tube  <h 
papier-mache,  surrounded  by  a  cylinder,  the  illuminating  part  could  be 
serarated,  and  the  heating  part  withdrawn,  and  returned  to  the  furnace. 

Taji  Chairmak  said  that  hydrogen  would  diffuse  itself  r^nrdless  of 
pressure  on  the  other  side,  which  was  an  interesting  mechanical  j>aradox. 

Monday  Eveniho,  Febbuart  16, 1874. 

Howard  Grubb,  cb.,  in  the  chair. 

pROFBssoB  Hull,  r.B.s.,  delivered  a  discourse  on  '*  Glaciers,  Ancient 
and  Modern,'^  which  was  copiously  illustrated  by  Photogn^ihs,  exhibited 
on  the  screen  by  Mr.  Porte. 

MoHDAT  Evening,  Mabch    16,    1674. 
Professor  Hulx,  f.b.8.,  in  the  chair. 

Charles  R.  C.  Ticbbobnb,  Chemist  to  the  Apothecaries*  Hall,  Dublin, 
I'ead  a  Paper  '^  On  the  Photographic  Action  of  Fluorescent  Sub- 
stances." 

W.  R.  M^Nab,  M.D.,  Professor  of  Botany,  Royal  College  of  Science, 
i"*^  a  communication  "  On  the  Distribution  of  the  Sderenchynue  ol 
Mettenius  in  PUnts." 

Monday  Evening,  April  20,  1 874. 

Professor  J.  Emerson  Retnolds  in  the  chair. 

<s  .^-  ^.  Barrett,  f.r.8.b.,  f.c.s.,  &c.,  Pi  of.  Physics,  Royal  Coll^  of 
?^*^'*<»,  Ireland,  delivered  a  discourse  entitled,  a  "  Fi-agment  of  Fara- 
j/^^  I^iscoveries  m  Magnetism  and  Electricity."  He  gave  a  brief 
**«*ch  of  Faraday's  life,  and  referred  to  the  dominant  idea  that  animated 
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his  researches,  namely,  the  mutability  of  energy,  the  immutabilitv 
of  matter.  Ills  disooyery  of  electricity  evoked  by  magnetism,  which 
led  to  magneto-electricity  and  its  practical  applications ;  next  his  dis- 
covery of  the  so-called  magnetization  of  light;  then  the  discovery  of 
dia-mafnetism,  or  the  influence  of  magnetism  on  all  substances ;  and, 
lastly,  his  discovery  of  current  electrical  induction  were  described.  The 
discourse,  which  was  copiously  illustrated  by  experiments,  terminated  in 
a  series  of  views  of  Faraday's  laboratory,  exhibited  on  the  screen  by  the 
lime-light. 

Monday  Evbring,  May  18,  1874. 

Albxakder  Macdonnell,  c.e.  read  a  Paper  *^  On  the  Use  of  Peat 
in  Siemen's  Regenerative  Gas  Furnace." 

Dr.  James  M.  Barry  read  a  communication,  ^^  On  the  Present  Condi- 
tion of  the  Suez  Canal.*' 

Two  specimens  of  the  *'  Resplendent  Trogou  "  (Trogon  pavonimui),  and 
a  i^)ecimen  of  the  gray  Apteryx  {Apteryx  Owenii)  were  exhibited. 


Dublin:  Printed  by  Alkxander  Tiioh,  87  &  88,  Abbey-straet, 
For  Her  AIajeety*a  Stationery  Office. 
[96.-500.-4,75]. 
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William  F.,  201. 
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Seientiflc  lectures,  titles  of,  456. 

Siemen's  regenerative  gas  furnace,  use  of 
peat  in.  See  Macdonnell,  Mr.  Alex- 
ander, 508. 

Screw  pine,  death  of,  in  Botanic  Oar- 
dens.    See  Moore.  Dr.  D.,  60. 

Silver,  iodide  of,  action  of  sunlight  on. 
See  Reynolds,  Professor  J.£.,  210. 

Single  movable  pulley  block,  mechanical 
efficiency  of.    See  Ball,  Ihrofessor,  78. 

Sphingides,  list  of  species  of,  in  Museum. 
See  Kirby,  W.  F.,  60. 

Spiders,  trap-door,  notes  on  three  roecies 
of,  in  Uie  Museum.  See  Elirby,  W.  F., 
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Stoney,  George  Johnstone,  A.M.,  F.R.S., 
and  Reynolds,  J.  £.,  on  interrupted 
spectra  of  gases,  also  absorption  spec- 
trum of  chlorochromic  anhydride,  88. 

Superphosphates,  adulteration  and  valu- 
ation of.  See  Reynolds,  Dr.  £.  J., 
859. 


Tanner,  Professor,  on  artificial  fertilieers, 
887. 

Telescopes,  equatorial  clocks  for.  See 
Giubb,  Howard,  C.  £.,  474. 

Tichbome,  Charles  R.  C,  on  atmo- 
spheric dust,  22. 

Toluol,  a  colour  from  coal  tar,  11. 

Weston^s  differential  pulley-block,  me- 
chanical efficiency  of,  74. 
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Boyal  Dublin  Society— continued. 


II. — Dbpartkbntb  of  thb  Socixtt. 
1.  AgrieuUure. 

c.  Thb  Annual  Show  of  Cattle,  Poaltry,  and  Implements,  is  held  in  Spring. 
6.  Thb  Winter  Sbow  of  Farm  and  Dairy  Produce  is  held  in  December. 

e.  Annoal  Show  of  Horsbs  and  Hams  in  Autumn. 

d.  Cbbvical  Analtsbs  of  Agricultural  Produce,  Soils,  Manures,  &c.,  are  per- 
formed in  the  Laboratory. 

e.  Thb  Aobicdltdral  Musbum  open  daily  (Sundays  excepted)  from  11  to  4 
o*Clock. 

III. — Botanic  Oardbns  and  Musbum  of  Botany,  Glasnbvin. 

Open  Free,  daily,  at  12  o'clock,  and  closed  at  six  o'Clock,  p.  h.,  from  1st  April 
to  30th  September;  and  4  o'clock,  p.m.,  or  Sunset,  from  1st  October  to  3lst 
March.  The  Conservatories  are  open  at  1  o'clock,  P.  M.,  and  dosed  one  hour 
earlier  than  the  time  for  closing  the  Garden. 

On  Sundays  the  Garden  is  open  at  2  o'clock,  p.  m.    The  ConserTatories  are  open 
at  2(  o'clock,  p.  M. 

Persons  producing  Members'  Orders  are  admitted  free  at  any  time. 

IV. — Musbum  of  Natural  Histort, 
nUttrative  of  Zoology,  Mineralogy,  Geology,  and  Ethnology. 

Open  Free  on  Mondays,  Tuesdays,  Thursdays,  and  Saturdays,  at  1 1  o'Clock, 
▲.M.,  and  closed  at  5  o'Clock,  p.  m.,  from  1st  April  to  SOth  September;  and  at 
3  o'clock,  p.  M.,  from  Ist  October  to  30th  March ;  also  on  the  £venings  of  Tues- 
days and  Thursdays,  from  7^  to  10  o'Clock. 

y. — School  of  Art. 

Open  from  1st  October  to  31st  July  in  each  year  for  instruction  in  Elementary 
and  Advanced  Drawing,  Figure  and  Landsca|>e  Painting,  and  in  Mechanical  and 
Architectural  Drawing. 

CLAB8B8  FOR  Ladibs  AND  Gentlbmbn. — From  10  o'clock,  A.  M.,  to  3  o'clock, 
p.  X.,  daily,  Saturdays  and  Sundays  excepted.  Fees— 12s.  to  60s.  per  Session  of 
5  months. 

Classes  for  Artisans,  etc.— F<?nui/es — From  10  o'Clock,  a.  m.,  to  12  o'Clock 
on  the  Mornings  of  Tuesdays  and  Thursdays,  ilfa/ips— From  7  to  9  o'Clock,  p.  m., 
on  the  Evenings  of  Mondays,  Wednesdays,  and  Fridays.  Fees — From  Is.  6(/.  to 
3s.  per  month,  and  from  9s.  to  1 28.  per  Session  of  5  months. 

Prospectuses  to  be  had  on  application. 

(^  PriztM  are  awarded  Annually  at  ExaminatioM  and  ExhiMunu. 

VL — LlBRART, 

Whiefa  contains  about  62,000  rolumes,  is  open  daily  (Sundays  and  holidays  ex- 
cepted) from  10  o'clock,  A.  M.,  to  10  o'Clock,  p.  m. 

Any  person  harine  a  recommendation  from  a  Member,  or  who  may  have  obtained 
permission  from  the  Library  Committee,  is  admitted  to  read  in  the  Library. 

Members  have  the  priTilege  of  borrowing  a  limited  number  of  books. 

The  CouTersation  and  Reading  Room,  which  is  provided  with  a  large  collection 
of  Periodicals,  including  Newspapers,  and  in  which  all  the  recently  purchased 
VTorks  remain  for  one  Month,  is  set  apart  for  the  exclusiYe  use  of  the  Members. 


Thb  Journal  of  the  Rotal  Dublin  Socibtt  is  sent  in  Exchange  for 
the  Transactions  and  Publications  ofthe  following  Institutions,  &c. : 


Royal  Acad,  of  Sciences,  Amsterdam. 
Natural  History  Society,  Belfast. 
Chemico- Agricultural  Society  of  Ulster, 

Belfast. 
Royal  Academy  of  Sciences,  Berlin. 
German  Geological  Society,  Berlin. 
Imperial  Acad,  of  Sciences,  Bordeaux. 
Societe  des  Sciences  Physiques,    &c., 

Bordeaux. 
American  Academy,  Boston. 
Natural  History  Society,  Boston. 
Institution  for  the  Advancement  of  Sci- 
ence, Liter.,  and  the  Arts,  Bristol. 
Academy  of  Sciences,  Brussels. 
Society  of  Natural  Sciences,  Bultalo,  U.  S. 
Geological  Museum,  Calcutta. 
'  Philosophical  Society,  Cambridge. 
Mechanics'  Institute,  Clonmel. 
Royal  Society  of  Science,  Copenhagen. 
Royal  Institution,  Cork. 
Royal    Cornwall    Polytechnic    Society, 

Falmouth. 
Academy  of  Sciences,  Dijon. 
Royal  Irish  Academy.  Dublin. 
Trinity  College  Library,  Dublin. 
College  of  Physicians,  Dublin. 
Royal  Geological  Society  of  Ireland. 
Geological  Survey  of  Ireland,  Dublin. 
Royal  College  of  Surgeons,  Dublin. 
University  Philos.  Society,  T.  C.  D. 
Statistical  Society,  Dublin. 
CoUeee  of  Science,  Dublin. 
Royal  Society,  Edinburgh. 
Highland  Agricul.  Society,  Edinburgh. 
Wernerian  Society,  Edinburgh. 
Society  of  Arts,  Edinburgh. 
Advocates'  Library,  Edinburgh. 
Die  Koniglich  Sachsischcn  Gesellschaft 

der  Wissenschaften  zu  Leipsig. 
Society  of  Physics  and  Natural  History, 

Florence. 
Institution  of  Engineers,  Glasgow. 
Society  of  Physics,  Genoa. 
Soci6t6  Vaudoise  des  Sc.  Nat..  Lausanne. 
Geological  and  Polytechnic  Society  of 

the  West  Riding  of  Yorkshire,  Leeds. 
Philosoph.  and  Literary  Society,  Leeds. 
Historic  Society    of    Lancashire    and 

Cheshire,  Liverpool. 
Literary  and  Philos.  Society,  Liverpool. 
British  Archaeological  Society,  London. 
Royal  College  of  Surgeons,  London. 
Royal  Society,  London. 
Geological  Society,  London. 
Linnean  Society,  London. 
Royal  Geographical  Society,  London. 
Civil  Engineers'  Institute,  London. 
Eloyal  Asiatic  Society,  London. 
Zoolo^cal  Society,  London. 
B^oyal  Agricultural  Society  of  England. 
Statistical  Society,  London. 
Pathological  Society,  London. 
Royal  Astronomical  Society,  London. 
Department  of  Science  and  Art,  London. 
Great  Seal  Patent  Office,  London. 
Society  of  Arts,  London. 
•  ,     Geological  Survey,  London. 
'      Royal  Institution,  London. 

London  and  Middlesex  Archssol.  Society. 
*     Meteorological  Office,  Westminster. 
C^     British  Museum. 


La  Soci^t^  Imperiale  d'Agricultare, 
d'Histoire  Naturelle,  et  des  Arts 
Utiles,  Lyons. 

Academie  Imperiale  de  Lyons. 

Literary  and  Philosophical  Society  of 
Manchester. 

The  R*»yal  Institution,  Manchester. 

Geological  Society,  Manchester. 

Somersetshire  Archteological  and  Natu- 
ral History  Society. 

Northampton  Architectural  Society. 

Philos.  Institute  of  Victoria,  Aielboume. 

Public  Library,  Melbourne. 

Imperial  Institute  of  Science,  Milan. 

State  Survey  aiid  Univ.,  Missouri,  U.S. 

Academy  of  Science  of  St.  Louis,  Mis- 
souri, U.  S.  A. 

Imperial  Institute  of  Science,  Modena.. 

Royal  Acad,  of  Science,  Munich  (2  cop.) 

Das  Bibliothekariat  der  K.  B.  Academic 
der  Wisschschaften,  Munich. 

Editors  of  Silli man's  Journal  of  Science 
and  Art,  New  York. 

Academy  of  Sciences,  Nevr  Orleans, 
Louisiana,  U.  S.  A. 

Bodleian  Library,  Oxford. 

Ashmolean  Society,  Oxford. 

Ecole  Polvtechnique,  Paris. 

Geological  Society,  Paris. 

L'Ecoie  Imp.  des  Mines,  Paris. 

L'Acadeniie  des  Sciences  de  Tlnstitut 
Imperial  de  France,  Paris. 

Jardin  des  Plantes  Bibliotheque,  Paris. 

Societ^s  Savantes  de  la  France  et  des 
I'Et  ranges,  Paris. 

American  Philosophical  Society,  Phila- 
delphia, U.  S. 

Natural  History  Society,  Philadelphia. 

Plymouth  Institution '  and  Devon  and 
Cornwall  Nat.  Hist.  Society,  Plymouth. 

Literary  and  Historical  Society,  Quebec. 

Academy  of  Sciences,  Rouen. 

Imperial  Academy,  St.  Petersburgfa. 

Central  Physical  Observatory  of  Russia, 
St.  Petersburgh. 

Royal  Academy  of  Science,  Stockholm. 

Societe  des  Sciences  Naturelles  de 
Strasbourg. 

Canadian  Institute,  Toronto. 

University  College,  Toronto. 

Academy  of  Sciences,  Toulouse. 

Royal  Academy,  Turin. 

Royal  Industrial  Museum,  Turin. 

Editor  of  Cosmos  di  Guida  Coro^  Turin. 

Michigan  State  Agricultural  Society, 
Lansing,  Michigan,  U.  S. 

Wisconsin  State  Agricultural  Society, 
Wisconsin. 

Royal  Soc.  of  Sciences,  Upsala,  Sweden. 

Venetian  Society  of  Science,  Literature, 
and  the  Arts,*  Venice. 

Verein  filr  Vaterliindische  Naturkunde, 
Stuttgart. 

Imperial  Academy  of  Sciences,  Vienna. 

Royal  Zoological  Society,  Vienna. 

W.  Haidinger,  of  Vienna,  as  Editor  of 
the  '* Jabrbuch  der K.  K.  Geologiscben 
Reicbsanstalt." 

Smithsonian  Institute,  Washington,  U.  S. 

SteveriB*  Institute  of  Technology,  Hobo- 
ken,  U.  S. 
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